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Dear Mr. Scaturo:

CH2MHILL

3011 SW, Williston Road

Gainesville, FL

32608-3928

Mailing adi:lress:
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agreements by the CNC BRAC Cleanup Team for completing the RCRA Corrective Action
process.
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• Revision 1 Cover/Spine, Flysheet/ and Certification Page
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1.0 Introduction 
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JULY 2002 

In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for 

closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates 

closure and transition of property to the community. The Charleston Naval Complex (CNC) 

was formed as a result of the dis-establishment of the Charleston Naval Shipyard and 

NAVBASE on April 1, 1996. 

Corrective Action (CA) activities are being conducted under the Resource Conservation and 

Recovery Act (RCRA) with the South Carolina Deparbnent of Health and Environmental 

Control (SCDHEC) as the lead agency for CA activities at the CNC All RCRA CA activities 

are performed in accordance with the Final Permit (Permit No. seo 170 022 560). 

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation 

and remediation services at the CNC This submittal has been prepared by CH2M-Jones to 

complete the RCRA Facility Investigation (RFI) for Solid Waste Management Unit (SWMU) 

188 in Zone E of the CNC The site is recommended for No Further Action (NFA). The area 

of the CNC in which SWMU 188 is located is zoned for industrial use (M-2). Figure 1-1 

illustrates the location of SWMU 188 within Zone E. Figure 1-2 is an aerial photograph of 

SWMU 188 taken in 1997. 

18 1.1 Background 

19 1.1.1 Site History 
20 SWMU 188 consists of a satellite accumulation area (SAA) that was located south of Dry 

21 Dock 5 (see Figure 1-1). The SAA consisted of an 8 x 6 x 6-foot (ft) metal storage structure 

22 that was permitted on September 6, 1994, and removed prior to 1996. The unit was 

23 managed as part of the Charleston Naval Ship Yard (CNSy) hazardous waste management 

24 system. The waste stored at the SAA consisted of waste paint and solvents. Wastes were 

25 stored on a 4 x 2-ft metal drip pan. The hazardous materials were transferred to Building 

26 1640, a permitted facility in which hazardous wastes generated base-wide were stored prior 

27 to shipment off site for treabnent and/ or disposal. 

28 A confirmatory sampling investigation (CSI) was recommended due to staining near the 

29 site and the proximity of the unit to the Cooper River (EnSafe Inc. [EnSafe)l Allen & 

30 Hoshall, 1995). The CSI sampling event for SWMU 188 was conducted in April 2002. The 

31 site area is zoned for industrial use (M-2). 
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1 1.1.2 Summary of Interim Measures and USTIAST Removals at SWMU 188 

2 UST/AST Removals 
3 There are no known or suspected underground storage tanks (USTs) or aboveground 

4 storage tanks (ASTs) associated with this site. 

5 Interim Measures 
6 No interim measures (IMs) have been conducted at the site. 

7 1.2 Purpose of the RFI Report Addendum 
8 This RFI Report Addendum provides information about SWMU 188, including the results 

9 of the sampling performed for the CSI. Based on review of these results, SWMU 188 is 

10 recommended for NF A. 

11 Prior to changing the status of any site in the CNC RCRA CA permit, the BRAC Cleanup 

12 Team (BCT) agreed that the following issues should be considered: 

13 • Status of the RFI 

14 • Presence of metals (inorganics) in groundwater 

15 • Potential linkage to SWMU 37, Investigated Sanitary Sewers at the CNC 

16 • Potential linkage to Area of Concern (AOC) 699, Investigated Storm Sewers at the CNC 

17 • Potential linkage of AOC 504, Investigated Railroad Lines at the CNC 

18 • Potential linkage to surface water bodies (Zone J) 

19 • Potential contamination associated with oil/water separators (OWSs) 

20 • Relevance or need for land use controls (LUCs) at the site 

21 Information regarding these issues is provided in this RFI Report Addendum to expedite 

22 evaluation of closure of the site. 

23 Provided that the information presented in this report is adequate to address these site 

24 closeout items, it is expected that the BCT will concur that NFA is appropriate for SWMU 

25 188. At that time, a Statement of Basis will be prepared and made available for public 

26 comment in accordance with SCDHEC policy. This will allow for public participation in the 

27 final remedy selection. 
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1 1.3 Report Organization 
2 This RFI Report Addendum consists of the following sections, including this introductory 

3 section: 

4 1.0 Introduction - Presents the purpose of and background information relating to this RFI 

5 Report Addendum. 

6 2.0 Site Setting - Summarizes the geologic and hydrogeologic setting of SWMU 188. 

7 3.0 Field Investigation and Data Validation - Summarizes the conclusions from the CSI 

8 field investigation and data validation for SWMU 188. 

9 4.0 COPC Screening - Describes the results from the comparison of analytical results to 

10 COPC screening criteria. 

11 5.0 COPGCOC Refinement - Includes the evaluation of COPCs to determine whether they 

12 are defined as chemicals of concern (COCs) for SWMU 188. 

13 6.0 Summary of Information Related to Site Closeout Issues - Discusses the various 

14 issues that the BCT agreed to evaluate prior to site closeout. 

15 7.0 Conclusions and Recommendations - Summarizes the conclusions and 

16 recommendations of the CSI field investigation at SWMU 188. 

17 8.0 References - Lists the references used in this document. 

18 Appendix A contains the analytical results for the samples collected at SWMU 188. 

19 Appendix B contains the data validation and summary report for the samples collected at 

20 SWMU188. 

21 Appendix C contains the back-up calculations of site-specific SSLs for TCE, considering 

22 both unpaved and paved scenarios. 

23 Appendix D contains CH2M-Jones's response to comments generated by SCDHEC 

24 following review of the SWMU 188 RFI Report Addendum, Revision 0 submittal (dated July 

25 2002).All tables and figures appear at the end of their respective sections. 
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1 2.0 Site Setting 
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2 The regional physiographic and geologic setting for the CNC area is described in the Final 

3 Zone A RFI Report, Revision a (EnSafel Allen & Hoshall, 1996). The regional hydrology and 

4 hydrogeology for the CNC area is also described in the Zone A RFI Report. 

5 2.1 Geologic Setting 
6 Detailed descriptions of the Quaternary- and Tertiary-age sediments encountered during 

7 the Zone E RFI, along with a detailed discussion of the various lithologic units encountered 

8 in Zone E, are presented in Section 2.2.1 of the Zone E RFI Report, Revision a (EnSafe, 1997). 

9 Due to extensive surface soil disturbance at the CNC during its operational history, 

10 approximately the upper 5 ft of the subsurface are typically a mixture of artificial fill and 

11 native sediments. However, the extent of fill placement varies within Zone E. Areas where 

]2 extensive excavations have been performed or where native soils may have been unsuitable 

13 for foundation support may have undergone more extensive fill placement. Detailed 

] 4 descriptions of the soil types encountered in Zone E are presented in Section 2.2.3.3 of the 

]5 Zone E RFI Report. 

16 At SWMU 188, the area is covered with concrete and is situated adjacent to a concrete quay 

17 wall. During the field investigation, the concrete was found to be up to 3-ft thick. 

18 Immediately underlying the concrete was course gravel overlying dark clay I sand. 

19 A review of the historical maps from 1909 to the present indicates that the entire area has 

20 been subjected to a complex series of construction, demolition, and expansion activities over 

21 the years. It appears that this area may have been repeatedly graded and leveled before 

22 construction of the current quay wall and concrete surfaces. 

23 2.2 Hydrogeologic Setting 
24 Based on information presented in Section 2.3 of the RFI report and a recent re-evaluation of 

25 the groundwater flow patteITlS in the area, it appears that the groundwater flow 

26 environment in Zone E is complex and is influenced by several factors: 

27 
28 

29 

• 

• 

The eastern boundary of Zone E is the Cooper River, a regional groundwater discharge 
zone. 

The Cooper River is tidally influenced. 
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1 • A quay wall of sheet pilings and concrete lies along the waterfront; hydraulic integrity 
2 of the quay wall is largely unknown. 

3 • The shallow subsurface has been heavily disturbed by anthropogenic activities related 
4 to industrial work within Zone E in the form of utilities, non-native fill material, support 
5 pilings, railroad lines, crane rails, etc. 

6 • Geologic heterogeneity predominates the subsurface. 

7 • The nearby dry dock may influence local groundwater gradients. 

8 Detailed descriptions of the surficial aquifer, groundwater flow patterns, horizontal and 

9 vertical hydraulic gradients, horizontal hydraulic conductivities, grain-size distribution, 

10 and tidal influences are presented in Section 2.3 of the Zone E RFl Report, Revision o. The 

11 types of information, documentation, and descriptions of various methodologies used in 

12 developing this information are also presented in Section 2.3 of the RFI report. 

13 A recent shallow groundwater contour map has been developed for Zone E (see Figure 2-1), 

14 using contemporaneous water level elevation data collected in April 2002. Based on the 

15 data, groundwater in the vicinity of SWMU 188 appears to mound locally in a pattern that 

16 roughly outlines Dry Dock 5. It is likely that the concrete structure of Dry Dock 5 is creating 

17 an impermeable boundary which is causing a slight mounding effect and re-directs 

18 groundwater flow around the structure. Generally, groundwater ultimately appears to be 

19 flowing toward the Cooper River. Depth to groundwater in the vicinity of SWMU 188 is 

20 estimated to be approximately 6 to 7 feet below land surface (ft bls). 
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1 3.0 Field Investigation and Data Validation 

2 3.1 Investigation Objectives 
3 The sampling strategy for SWMU 188, as described in the RFI Addendum Sampling Plan: 

4 Uninvestigated Sites - Zone E, Revision 1 (CH2M-Jones, 2001a), was designed to collect 

5 sufficient environmental media data to accomplish the following: 

6 • Characterize site conditions 

7 • Define the nature and extent of contamination, if any 

8 • Assess human health and ecological risk 

9 • Assess the need for additional investigation or corrective measures 

10 3.2 Sampling Procedures, Protocols, and Analyses 
11 The sampling activities were performed in accordance with the Environmental Services 

12 Division Standard Operating Procedures and Quality Assurance Manual (ESDSOPQAM) (U.S. 

13 Environmental Protection Agency [EPA], 1996a); the Final Comprehensive RFI Work Plan 

14 (EnSafe/ Allen & Hoshall, 1994); the RFI Addendum Sampling Plan - Uninvestigated Sites, Zone 

15 E, Revision 1 (CH2M-Jones, 2001a); and the Charleston Naval Complex Project Team Notebook 

16 and Instructions, Revision lA (CH2M-Jones, 2001b). 

17 3.2.1 Sample Identification 
18 Media sampled during the CSI field investigation was limited to surface and subsurface 

19 soils. All samples collected during the CSI were labeled in accordance with the 10 character 

20 protocol established in the Final Comprehensive RFI Work Plan (EnSafe/ Allen & Hoshall, 

21 1994), and provides a unique sample identification using the following format: 

22 AAAbbCCCdd 

23 • AAA = SWMU / AOC number 
24 • bb = Environmental medium 
25 • CCC = Location 
26 • dd = Sample interval 

27 3.2.2 Concrete/Asphalt Coring 
28 Due to the placement of SWMU 188 at Dry Dock 5 and along an access road near the 

29 Cooper River, it was anticipated that the concrete could be several feet thick. However, 
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1 during the CSI field investigation, it was found that the thickness of the concrete was up to 

2 approximately 3 ft. The soil beneath the concrete was accessible for sampling. 

3 3.2.3 Soil Sampling 
4 Three soil borings, identified as EI88SB001, E188SB002, and E188SB003, were advanced by 

5 CH2M-Jones at the three locations shown on Figure 3-1. Stainless-steel hand augers were 

6 used to collect surface and subsurface soil samples from the 0 to I-ft interval below the 

7 concrete! soil interface for the surface soil interval, and the 3 to 5-ft interval below the 

8 concrete! soil interface for the subsurface soil interval. All samples were placed in 

9 appropriate containers, labeled, and stored on ice before being shipped to the laboratory for 

10 analysis. Proper custody procedures were maintained throughout the sampling and 

11 shipping process. 

12 The completed sample auger holes were backfilled with excess cuttings and grouted. A 

13 bituminous cold patch was placed flush with the surface. 

14 Each location was surveyed for positioning in the CNC geographic information system 

15 (GIS). Coordinate information is presented in Table 3-1. 

16 3.2.4 Decontamination Procedures 
17 All decontamination activities were conducted in accordance with the procedures outlined 

18 in the Final Comprehensive RFI Work Plan (EnSafe! Allen & Hoshall, 1994) and the RFI 

19 Addendum Sampling Plan - Un investigated Sites, Zone E, Revision 1 (CH2M-Jones,2001a). 

20 3.3 Soil Analytes 
21 All soil samples collected as part of the SWMU 188 CSI were analyzed for the following: 

22 • Volatile organic compounds (VOCs) (EPA Method 8260B) 
23 • Sernivolatile organic compounds (SVOCs) (EPA Method 8270C) 
24 • Metals (EPA Method SW 846, as appropriate) 
25 • Polychlorinated biphenyls (PCBs) (EPA Method 8082) 
26 • Pesticides (EPA Method 8081A) 
27 • Cyanide (EPA Method 9010B) 

28 The samples were sent via overnight carrier to an offsite laboratory, where they were 

29 analyzed on an expedited (7-day) turnaround time. All analytical results are presented in 

30 Appendix A. 

SWMUl88lERFIRAREVO.DOC 



1 3.4 Sample Analysis Protocols 

RFI REPORT ADDENDUM, SWMU 188, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2002 

2 Sample analyses were conducted consistent with the guidance in the EPA's Test Methods for 

3 Evaluating Solid Waste, SW-S46, Revision 4, Office of Solid Waste and Emergency Response 

4 (SW846) (EPA, 1996b) and in the EPA Environmental Services Division Laboratory 

5 Operations and Quality Control Manual (ESDLOQCM) (EPA, 1997). 

6 The analyses also followed the procedures provided in the approved Filml Comprehensive 

7 RFI Work Plan (EnSafel Allen & Hoshall, 1994). 

8 3.5 Data Verification and Validation 
9 Data verification and validation practices were conducted consistent with Quality 

10 Assurance Plan (QAP) and the Data Management Plan (DMP) in the approved Final 

11 Comprehensive RFI Work Plan (EnSafel Allen & Hoshall, 1994) portion of the Final 

12 Comprehensive RFI Work Plan to verify that all information and data were valid and properly 

13 documented. 

14 In addition, verification and validation procedures were also conducted consistent with the 

15 following guidelines: 

16 • Contract Laboratory Program Natiolml Functional Guidelines for Organic Data Review (EPA, 

17 1994a) 

18 • Contract Laboratory Program National Functional Guidelines for Inorganic Data Review (EPA, 

19 1994b) 

20 The data validation summary report is presented in Appendix B. 

21 3.6 Data Management 
22 Record-keeping and data management practices for both field data and analytical data were 

23 maintained consistent with the DMP in the approved Final Comprehensive RFI Work Plan 

24 (EnSafel Allen & Hoshall, 1994) to verify that all information and data were properly 

25 recorded and documented. Electronic data will be maintained in a database by CH2M-Jones 

26 for long-term data storage and management. 
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TABLE 3-1 
Sampling Location Coordinates 
RFI Repon Addendum, SWMU 188, Zone E, Charleston Naval Complex 

New Sample 10 

SWMUl68ZERARAAEVO.OOC 

1188S6001 

1188S6002 

1188S6003 

Northing 

375,668.2 

375,668.9 

375,653.1 

RA REPORT ADDENDUM, SWMU 188, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2002 

Easting 

2,318,285.3 

2,318,325.5 

2,318,305.0 
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Section 4.0 



'.<""., 

RA REPORT ADDENDUM, $WMU 188, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2002 

1 4.0 COPC Screening 

2 Data evaluation and COPC screening were conducted as agreed to by the BCT and as 

3 described in the Charleston Naval Complex Project Team Notebook and Instructions, Revision lA 

4 (CH2M-Jones,2001b). 

5 This section discusses chemicals that were detected in surface and subsurface soils collected 

6 during the CSI sampling conducted at SWMU 188 in April 2002. 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

4.1 Organic Constituents Detected in the Surface and 
Subsurface Soil Samples 

The results of organic analyses on surface soil samples were compared to the EPA Region 

III residential and industrial risk-based concentrations (RBCs) using a hazard index (HI)=1 

for carcinogens and an HI=O.1 for non-carcinogens. In addition, both the surface soil and 

subsurface soil results were screened against their respective generic soil screening levels 

(SSLs). If a generic SSL was not available, then the EPA Region III SSL values were used for 

screening. With both the generic SSLs and the EPA Region III SSLs, screening criteria were 

specified using a dilution attenuation factor (DAF)=1 for VOCs and a DAF=10 for non

VOCs. 

4.1.1 VOCs in Surface and Subsurface Soils 
Three VOCs (carbon disulfide, methyl ethyl ketone [MEK), and trichloroethene [TCE)) were 

detected in surface soil samples (see Table 4-1). Four constituents (acetone, MEK, toluene, 

and TCE) were detected in the subsurface soil samples (see Table 4-2). 

Based on a review of the data, none of the VOCs detected in the soils at SWMU 188 were 

present at levels exceeding their respective screening criteria, with the single exception of 

TCE. A detailed discussion of the TCE occurrence is presented below. 

Trichloroethene 

TCE was detected in two of the three surface soil samples at estimated concentrations of 2.7 

J micrograms per kilogram (/lg/kg) (EI88SBooI0l) and 2.7 J /lg/kg (EI88SB00201). TCE was 

also detected in one of the three subsurface soil samples (5 J /lg/kg (EI88SBOOI0l). None of 

the surface soil samples were present at concentrations that exceeded the screening criteria 

(see Table 4-1). The one detected value in subsurface soil was below the EPA Region III 

residential and industrial RBCs, but slightly exceeded the SSL of 3 /lg/kg (DAF=I) (see 

SWMUl88ZERFIAAAEVO.DOC 4-' 



RFI REPORT ADDENDUM, SWMU 188, ZONE E 
CHARLESTON NAVAl COMPLEX 

AEVISIONO 
JULY 2002 

1 Table 4-2). Therefore, TCE is considered to be a subsurface soil COPC at SWMU 188 and is 

2 discussed further in Section 5.0. 

3 4.1.2 SVOCs in Surface and Subsurface Soils 
4 A total of three SVOCs were detected in the surface soil samples and six were detected in 

5 subsurface soil samples collected from beneath the concrete paving at SWMU 188 (see 

6 Tables 4-3 and 4-4). Only two chemicals (indeno[I,2,3-cd]pyrene and phenanthrene) were 

7 found in both surface soil and subsurface soil samples. In screening the data, it was found 

8 that none of the SVOCs detected at SWMU 188 were present at levels exceeding the 

9 screening criteria (see Tables 4-3 and 4-4). 

10 For this reason, no SVOCs were identified as COPCs for SWMU 188. 

11 4.1.3 Pesticides and PCBs in Surface and Subsurface Soils 
12 Two pesticides were detected in the surface soil samples and four pesticides were detected 

13 in the subsurface soil samples collected from beneath the concrete paving at SWMU 188. No 

14 PCBs were found at detectable concentrations (see Tables 4-5 and 4-6.) Based on a review of 

15 the data, none of the chemicals detected in the soils at SWMU 188 were present at levels 

16 exceeding their respective screening criteria. 

17 For this reason, no pesticides or PCBs were identified as COPCs for SWMU 188. 

18 4.2 Inorganic Constituents Detected in the Surface and 
19 Subsurface Soil Samples 
20 Nineteen inorganic constituents were detected in surface soil samples and 18 inorganic 

21 constituents were detected in subsurface soil samples collected at SWMU 188 (see Tables 4-7 

22 and 4-8). Based on a review of the data, none of the chemicals detected in the soils at SWMU 

23 188 were present at levels exceeding their respective screening criteria. 

24 For this reason, no inorganic constituents were identified as COPCs for SWMU 188. 

25 4.3 Data Evaluation Summary 
26 TCE was the only chemical identified as COPC for the subsurface soil at SWMU 188, but is 

27 not considered a COPC for surface soils. No other constituents were considered COPCs for 

28 either surface or subsurface soils. TCE is discussed in Section 5.0. 
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AFI REPORT AODENOUM, SWMU 188, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2002 

TABLE 4-4 
Semivolatile Organic Compounds Detected in Subsurface Soil 
RFI Report Addendum, SWMU 188, Zone E, Charleston Naval Complex 

SSL 
Concentration Date (OAF=10) 

Parameter Sample 10 Station 10 (mg/kg) Qualifier Sampled (mglkg) 

Acenaphthene 188SB00102 E188SB001 0.37 U 04/15/2002 285 

188SB00202 E188SB002 0.36 U 04/15/2002 

188SB00302 E188SB003 0.049 J 04/15/2002 

Benzo(a)Anthracene 188SB00102 E188SB001 0.37 U 04/15/2002 

188SB00202 E188SB002 0.36 U 04/15/2002 

188SB00302 E188SB003 0.028 J 04/15/2002 

Chrysene 188SB00102 E188SB001 0.37 U 04/15/2002 80 

188SB00202 E188SB002 0.36 U 04/15/2002 

188SB00302 E188SB003 0.028 J 04/15/2002 

Indeno(1,2,3-cd)pyrene 188SB00102 E188SB001 0.24 J 04/15/2002 7 

188SB00202 E188SB002 0.24 J 04/15/2002 

188SB00302 E188SB003 0.25 J 04/15/2002 

Naphthalene 188SB00202 E188SB002 0.36 U 04/15/2002 42 

188SB00102 E188SB001 0.37 U 04/15/2002 

188SB00302 E188SB003 0.20 J 04/15/2002 

Phenanthrene 188SB00102 E188SB001 0.37 U 04/15/2002 7 

188SB00202 E188SB002 0.36 U 04/15/2002 

188SB00302 E188SB003 0.023 J 04/15/2002 

J Estimated value. One or more quality control (OC) parameters were outside control limits or the value was 
detected below the laboratory's quantification limit. 

U Chemical was not detected. 

SWMU1B8ZERFlRAREVO.DOC 4.£ 



TA
B

LE
 4

-5
 

P
es

tic
id

es
 a

nd
 P

C
B

s 
D

et
ec

te
d 

in
 S

ur
fa

ce
 S

oi
l 

R
FI

 R
ep

or
t A

dd
en

du
m

, S
W

M
U 

18
8,

 Z
on

e 
E,

 C
ha

rle
st

on
 N

av
al

 C
om

pl
ex

 

, ! 
RF

I R
EP

O
R

TA
D

D
EN

D
U

M
, S

W
M

U 
1B

B
,i 

_ 
CH

AR
LE

ST
O

N 
NA

VA
L 

CO
M

PL
EX

 
RE

VI
SI

O
N 

0 
JU

LY
 2

00
2 

E
P

A
 R

eg
io

n
 I

II 
C

o
n

ce
n

tr
at

i 
E

P
A

 R
eg

io
n

 I
II 

on
 

D
at

e 
In

d
u

st
ri

al
 R

B
C

 
P

ar
am

et
er

 
S

am
p

le
 ID

 
S

ta
ti

o
n

 I
D

 
(m

g
/k

g
) 

Q
u

al
if

ie
r 

S
am

p
le

d
 

(m
g

lk
g

) 

p
,p

'-
D

D
D

 
18

88
B

00
10

1 
E

18
88

B
00

1 
0.

00
27

0 
U

 
04

/1
5/

20
02

 
24

 

18
88

B
00

20
1 

E
18

88
B

00
2 

0.
00

04
5 

J 
04

/1
5/

20
02

 

18
88

B
00

30
1 

E
18

88
B

00
3 

0.
00

27
0 

U
 

04
/1

5/
20

02
 

p
,p

'-
D

D
E

 
18

88
B

00
10

1 
E

18
88

B
00

1 
0.

00
27

0 
U

 
04

/1
5/

20
02

 
17

 

18
88

B
00

20
1 

E
18

88
B

00
2 

0.
00

28
0 

U
 

04
/1

5/
20

02
 

18
88

B
00

30
1 

E
1

88
8B

00
3 

0.
00

05
4 

J 
04

/1
5/

20
02

 

J 
E

st
im

a
te

d
 v

al
ue

. 
O

n
e

 o
r 

m
o

re
 q

u
a

lit
y 

co
n

tr
o

l 
(Q

C
) 

p
a

ra
m

e
te

rs
 w

e
re

 o
u

ts
id

e
 c

o
n

tr
o

l 
lim

its
 o

r 
th

e
 v

a
lu

e
 w

a
s 

d
e

te
ct

e
d

 
b

e
lo

w
 th

e
 l

a
b

o
ra

to
ry

's
 q

u
a

n
tif

ic
a

tio
n

 li
m

it.
 

U
 

C
h

e
m

ic
a

l 
w

a
s 

no
t 

d
e

te
ct

e
d

. 

SW
M

U1
B8

ZE
RF

IR
AR

EV
O

,D
O

C 

R
es

id
en

ti
al

 
8

S
L

 
R

B
C

 
(D

A
F

=
10

) 
(m

g
/k

g
) 

(m
g

/k
g

) 

2.
7 

80
 

1.
9 

8 

4·
' 



TABLE 4-6 
Pesticides and PCBs Detected in Subsurface Soil 
RFI Report Addendum, SWMU 188, Zone E, Charleston Naval Complex 

Concentration 
Parameter Sample 10 Station 10 (mg/kg) 

Gamma-chlordane 1888B00202 E1888B002 0.0014 

1888B00102 E1888BOOl 0.00048 

1888B00302 E1888B003 0.0015 

p,p'-DDD 1888B00202 E1888B002 0.0027 

1888B00102 E1888BOOl 0.0011 

1888B00302 E1888B003 0.0028 

p,p'-DDE 1888B00102 E1888BOOl 0.0015 

1888B00202 E1888B002 0.0027 

1888B00302 E1888B003 0.0011 

Heptachlor epoxide 1888B00102 E1888BOOl 0.00036 

1888B00202 E1888B002 0.0014 

1888B00302 E1888B003 0.0015 

RFI REPORT ADDENDUM, SWMU 186, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2002 

SSL 
Date (OAF=10) 

aualifier Sampled (mg/kg) 

U 04/15/2002 5 

J 04/15/2002 

U 04/15/2002 

U 04/15/2002 80 

J 04/1512002 

U 04/1512002 

J 04/15/2002 8 

U 04/15/2002 

J 04/15/2002 

J 04/15/2002 0.35 

U 04/1512002 

U 04/15/2002 

J Estimated value. One or more quality control (OC) parameters were outside control limits or the value was 
detected below the laboratory's quantification limit. 

U Chemical was not detected. 
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CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2002 

TABLE 4-8 
~-"-'- . 

Inorganic Constttuents Detected in Subsurface Soil 
RFI Report Addendum, SWMU 188, Zone E, Charleston Naval Complex 

ZoneE 
Subsurface Soil 

Background SSL 
Concentration Date Concentration (OAF=10) 

Parameter Sample 10 Station 10 (mglkg) Qualifier Sampled Range (mglkg) (mglkg) 

Aluminum 1888B00102 E1888B001 6,800 ~ 04/15/2002 1 ,220 - 29,900 NA 

1888B00202 E1888B002 5,800 ~ 04/15/2002 

1888B00302 E1888B003 6,300 = 04/15/2002 

Arsenic 188SB00102 E1888B001 2.1 = 04115/2002 0.83 - 26 4.5 

1888B00202 E188SB002 1.1 J 04/15/2002 

1888B00302 E188SB003 1.7 J 04/15/2002 

Barium 1888B00102 E188SB001 16 J 04115/2002 6.1 - 91 800 

188SB00202 E188SB002 10 J 04/15/2002 

188SB00302 E188SB003 14 J 04/15/2002 

Beryllium 188SB00102 E188SB001 0.098 J 04/15/2002 0.15-1.6 31.5 

1888B00202 E188SB002 0.069 J 04/15/2002 

188SB00302 E188SB003 0.092 J 04/15/2002 

Calcium 188SB00102 E188SB001 3,500 = 04/15/2002 323 - 229,000 NA 

1888B00202 E188SB002 1,700 = 04/15/2002 

188SB00302 E188SB003 5,400 = 04/15/2002 

Chromium, Total 188SB00102 E188SB001 9.5 = 04/15/2002 1.6 - 75 19 

1888B00202 E1888B002 5.4 = 04/15/2002 

188SB00302 E188SB003 8 = 04/15/2002 

Cobalt 188SB00102 E188SB001 0.78 J 04115/2002 0.41 - 15 NA 

1888B00202 E188SB002 0.68 J 04/15/2002 

1888B00302 E188SB003 0.73 J 04/15/2002 

Copper 188SB00102 E188SB001 1.8 J 04/15/2002 1.3-192 5,500 a 

188SB00202 E188SB002 0.92 J 04/15/2002 

188SB00302 E188SB003 1.8 J 04/15/2002 

Iron 1888B00102 E188SB001 5,600 = 04/15/2002 924 - 35,800 NA 

188SB00202 E188SB002 3,200 = 04/15/2002 
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TABLE 4-8 
Inorganic Constituents Detected in Subsurface Soil 
RFI RepOrf Addendum, SWMU 188, Zone E, Charleston Naval Complex 

Zone E 
Subsurface Soil 

Background SSL 
Concentration Date Concentration (DAF=10) 

Parameter SamplelD Station ID (mg/kg) Qualifier Sampled Range (mglkg) (mgikg) 

Iron 1888B00302 E1888B003 4,400 = 04/15/2002 924 - 35,800 NA 

Lead 1888B00102 E1888B001 5.9 = 04/15/2002 1.8 - 322 500 

1888B00202 E1888B002 3.8 = 04/15/2002 

1888B00302 E1888B003 5.6 = 04/15/2002 

Magnesium 1888B00102 E1888B001 420 J 04/15/2002 77 - 9,140 NA 

1888B00202 E1888B002 190 J 04/15/2002 

1888B00302 E1888B003 360 J 04/15/2002 

Manganese 1888B00102 E1888B001 15 J 04/15/2002 4.9 - 625 475" 

1888B00202 E1888B002 8.7 J 04/15/2002 

1888B00302 E1888B003 14 J 04/15/2002 

Mercury 1888B00102 E1888B001 0.027 J 04/15/2002 0.04 - 0.9 

1888B00202 E1888B002 0.037 J 04/15/2002 

1888B00302 E1888B003 0.036 J 04/15/2002 

Nickel 1888B00102 E1888B001 2.3 J 04/15/2002 0.85 - 20 65 

1888B00202 E1888B002 2.1 J 04/15/2002 

1888B00302 E1888B003 2.5 J 04/15/2002 

Potassium 1888B00102 E1888B001 250 J 04/15/2002 106 - 3,440 NA 

1888B00202 E1888B002 110 J 04/15/2002 

1888B00302 E1888B003 190 J 04/15/2002 

80dium 1888B00102 E1888B001 130 J 04/15/2002 21-1,430 NA 

1888B00202 E1888B002 110 J 04/15/2002 

1888B00302 E1888B003 120 J 04/15/2002 

Vanadium 1888B00102 E1888B001 12 = 04/15/2002 1.6 - 71 3,000 

1888B00202 E1888B002 7.7 J 04/15/2002 

1888B00302 E1888B003 9.9 J 04/15/2002 



TABLE 4-8 
Inorganic Constituents Detected in Subsurtace Soil 
RFI Report Addendum, SWMU 188, Zone E, Charleston Naval Complex 

Concentration 
Parameter Sample 10 Station 10 (mgJkg) 

Zinc 188S600102 E188S6001 7.1 

188S800202 E188S6002 4.0 

188S600302 E188S6003 7.1 

= Analyte was detected at the concentration reported. 

Qualifier 

= 

U 

= 

Oate 
Sampled 

RA REPORT ADDENDUM, SWMU 188, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2002 

Zone E 
Subsurface Soil 

Background SSL 
Concentration (OAF=10) 
Range (mg/kg) (mgJkg) 

04/15/2002 5.8 - 438 6,000 

04/15/2002 

04/15/2002 

J Estimated value. One or more quality control (OC) parameters were outside control limits or the value was detected 
below the laboratory's quantification limit. 

NA Not available/not applicable 
U Chemical was not detected. 
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RFI REPORT ADDENDUM, SWMU 188, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
AUGUST 2002 

1 5.0 COC/COPC Refinement 

2 

3 

4 

5 

6 

7 

Based on an evaluation of the CSI analytical results for SWMU 188, one chemical, TCE, was 

identified as a COPC in subsurface soiL No COPCs were identified for surface soiL 

Screening of the detected concentrations against the current screening criteria adopted by 

the CNC BCT found that TCE in one subsurface soil sample (5 J pg/kg in E188SB00101) 

exceeded the 3 pg/kg SSL (DAF=l) for TCE. The nature of this exceedance and the 

relevance of TCE in subsurface soil at this site is further discussed below. 

8 5.1 Trichloroethylene in Subsurface Soil 
9 TCE was detected in two of the three surface soil samples an estimated concentrations of 2.7 

10 J pg/kg (E188SB00101) and 2.4 J pg/kg (E188SB00201); however, neither of these values 

11 exceeded any applicable screening criteria. The one detection of TCE in the subsurface soil 

12 (5 J pg/kg in E188SB00101) and the average concentration of TCE in the subsurface soil is 

13 3.5 J pg/kg which only slightly exceeds the SSL of 3 pg/kg (DAF=l) (using 1,2 of the 

14 analytical detection limit for samples with no detectable concentrations of TCE). 

15 Because the average concentration of TCE in the subsurface soil slightly exceeded the 

16 generic SSL, site-specific SSLs for TCE were calculated (see Appendix C). The resulting site-

17 specific SSLs (DAF=l) are 47 pg/kg and 210 ].lg/kg for the unpaved and paved scenarios, 

18 respectively. These values are well above the maximum detected TCE concentrations in 

19 sites soils. Based on the site-specific SSLs, TCE is not a COC at AOC 188. 

20 5.2 Summary 
21 Based on review of the data, no COCs are identified for SWMU 188. 
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RFI REPORT ADDENDUM, SWMU 188, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 1 
AUGUST 2002 

1 

2 

6.0 Summary of Information Related to Site 
Closeout Issues 

3 6.1 RFI Status 
4 The CSI investigation findings, as reported herein, satisfy the requirements of the RFI. 

5 Based on review of the data obtained from the CSI field investigation conducted in April 

6 2002, the nature and extent of the COPCs has been adequately defined. 

7 SWMU 188 was not included in the Zone E RFI Report, Revision 0 (EnSafe, 1997), thus there 

8 have been no RFI comments issued with respect to this unit. Comments by SCDHEC on the 

9 SWMU 188 RFI Report Addendum, Revision 0 document, and CH2M-Jones' responses to those 

10 comments are provided in Appendix D. With submittal of this RFI Report Addendum, the 

11 RFI requirements are considered to be complete. 

12 The remaining subsections address the issues that the BCT agreed to evaluate prior to site 

13 closeout. 

14 6.2 Presence of Inorganics in Groundwater 
15 For the purpose of site closeout documentation, the inorganics in groundwater issue refers 

16 to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and 

17 antimony) in groundwater at concentrations above the applicable MCL, preceded or 

18 followed by detections of these same metals below the MCL or below the practicable 

19 quantitation limit. Groundwater is not a medium of concern at SWMU 188. No additional 

20 evaluation of this issue is warranted. 

21 6.3 Potential Linkage to SWMU 37, Investigated Sanitary 
22 Sewers at the CNC 
23 The sanitary sewer investigation (SWMU 37) was designed to include segments of the 

24 sewer where releases of contamination were known or considered likely to have occurred. 

25 No investigations related to SWMU 37 were conducted in the vicinity of SWMU 188. No 

26 known or suspected linkage between SWMU 37 and SWMU 188 exists. Further evaluation 

27 of this issue is not warranted. 

SWMU188ZERFIRAREV1.00c 6-1 
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CHARLESTON NAVAL COMPLEX 

REVI$IONO 
JULY 2002 

1 6.4 Potential Linkage to AOC 699, Investigated Storm Sewers 
2 at the CNC 
3 Investigated segments of the storm sewer (AOC 699) were identified in the Zone L RFI 

4 Report, Revision a (EnSafe, 1998). One storm drain is located approximately 135 feet east of 

5 SWMU 188. The sections of the stormwater sewer system in the vicinity of the site were not 

6 investigated as part of the AOC 699 investigations. There are no data or information to 

7 suggest that SWMU 188 has impacted the storm sewer system and groundwater is not a 

8 medium of concern at this site. Further investigation of a linkage between the storm sewer 

9 system and SWMU 188 is not warranted. 

10 6.5 Potential Linkage to AOC 504, Investigated Railroad Lines 
11 at the CNC 
12 Investigated segments of the CNC railroad lines (AOC 504) were identified in the Zone L 

13 RFI Report, Revision a (EnSafe, 1998). No investigations related to AOC 504 were conducted 

14 atSWMU 188. 

15 There is an existing railroad line north of SWMU 188 that serves Dry Dock 5, which remains 

16 an active railroad line. Based on historical public works maps, there were no railroads in the 

17 vicinity as late as 1939. By 1955, a series of railroad lines had been built throughout the area. 

18 By 1962, the existing railroads had been removed for construction of Dry Dock 5, and by 

19 1967, the existing railroad lines were in place. There is no known linkage between SWMU 

20 188 and the investigated railroad lines. Further evaluation of this issue is not warranted. 

21 6.6 Potential Migration Pathways to Surface Water Bodies at 
22 the CNC 
23 The nearest surface water body to SWMU 188 is the Cooper River, which lies approximately 

24 500 feet to the east. There were no COCs identified for soil. Therefore, there are no 

25 migration pathways of concern. Further evaluation of this issue is not warranted. 

26 6.7 Potential Contamination in OillWater Separators 
27 There are no OWSs known to be associated with this site. In addition, there is no reference 

28 made to an OWS at this facility in the Oil Water Separator Data report (Department of the 

29 Navy, September 2000). Further evaluation of OWSs is not warranted. 

SWMUl88ZERFIRAREVO,OOC 6-2 



1 6.8 Land Use Control Management Plan 

RFI REPORT ADDENDUM, SWMU 188, ZONE E 
CHARLESTON NAVAL COMPLEX 

REVISION 0 
JULY 2002 

2 There were no COCs identified under an unrestricted land use scenario during the risk-

3 based screening of the data from SWMU 188. Therefore, no land use restrictions are needed 

4 for SWMU 188. This site is zoned M-2 (marine-industrial) and will likely be used for non-

S residential future land use. 

6 Regardless, the CNC BCT has agreed that all of Zone E will have at least some LUCs and 

7 restrictions. At a minimum, these LUCs are likely to include restrictions against residential 

8 land use. Therefore, although the site is recommended for NFA, some LUCs are expected to 

9 be implemented at this location. 
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5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

RFI REPORT ADDENDUM, SWMU 188, ZONE E 
CHARLESTON NAVAl COMPLEX 

REVISION 0 
JULY 2002 

7.0 Conclusions and Recommendations 

SWMU 188 consists of a satellite accumulation area (SAA) that used to be located south of 

Dry Dock 5 (see Figure 1-1). The SAA consisted of an 8 x 6 x 6-ft metal storage structure that 

was permitted on September 6,1994, and removed prior to 1996. The unit was managed as 

part of the CNSY hazardous waste management system. Wastes were stored on a 4 x 2-ft 

metal drip pan. The hazardous materials were transferred to Building 1640, a permitted 

facility in which hazardous wastes generated base-wide were stored prior to shipment off 

site for treatment and/ or disposal. 

The materials of concern at this unit are identified in the Final Zone E ReRA Facility 

Assessment (EnSafe/ Allen & Hoshall, 1995) and include waste paint and solvents. The site 

was recommended for a CSI. 

Evaluation of the data collected during the CSI is sununarized in Section 4.0 and an 

evaluation of COPCs is provided in Section 5.0. 

The conclusion for soils at SWMU 188 is that there are no COCs identified for surface or 

subsurface soil. This site is zoned M-2 (marine-industrial) and will likely be designated for 

commercial/industrial future use. No actions are required to control exposures/risks under 

current or future unrestricted land use. This site is recommended for NFA. 

The BCT has agreed that LUCs will be applied across the entire Zone E of the CNC. These 

LUCs are expected to include, at a minimum, restrictions limiting the future land use to 

non-residential activities. Because SWMU 188 is located within Zone E, these LUCs will 

apply at this SWMU. 
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APPENDIX A 
Volatile Organic Compound Analytical Results for Surface Soil Samples 
SWMU 188, Zone E RFI, Charleston Naval Complex 

4115/02 
4/15/02 
4/15/02 
4/15/02 

88S6002 i 188S60020 1 i 4/15/02 
, r:!~8S~Q23U 88Si3<Rl301; 4/15/02 
I E188S6001 , 188S600101 , 4/15/02 

U:_1~8S6_6.6~ClHl8~~1:l0~~01· 4/15/02 
i E188S6003 ' 188S600301 4/15/02 
fi:-1-S8SBOoi . 18851300101 4/15/02 
t!~i88S600iii88-SB00201 4/15/02 
I Ei88SEl06~1188SB06301' 4/15/02 
I i~1885B001'" 18881300101 4/15/02 
.1:18856002'1885I300201 4/15/02 

- - - - w __ 

· E188S6003: 188S600301 4/15/02 
I E188S6001 188S600101 4/15/02 
:i~188S600<'; 188S600201 4/15/02 
li~1ii8SBbo<1 i 88S800301 4/15/02 
rEi-S8S6001 188S600101 4/15/02 
rl~188SBboil 18851300201 4/15/02 
fl:188SS0o:i-' 18aS-i3ob30 1 4/15/02 L ______ . _____ ._,_._ __ _ 
I E188S6001 i 188S6001 01 4/15/02 
!.----~----"'''----,- ----- -
I E188S600<~ 1 188S600201 4/15/02 L .,. _______ . _______________ _ 

i E188S6003 188S600301 4/15/02 '---' _._-,--- --, ..... ,- ~---~---
i E188S6001 ,188S600101 4/15/02 
rj:188SBOO~'1188SSoOi01 4/15/02 
il~188S600cl ; 188S600301 4/15/02 
ii~88sBb01 188S600101 4/15/02 
~ Ei iJ8S-BOb~' 188S'S002.Q1 4/15/02 
• E188SB003 , 188S600301 4/15/02 
f 1~188S6001 1188S600101 4/15/02 
ri~i88S600<'1188S600201 4/15/02 
f"i:188sBoo3-1188sB0030 1 4/15/02 
• E1S8SB001 . 188S6001 01 4/15/02 
'E188S600<' 188S600201 4/15/02 
E188SS00:, I 188S60030 1 4/15/02 
-E'i885'600(188SB00101 4/15/02 
-I~i 8881300<' . 188S600201 4/15/02 
E188S6003 188S600301 4/15/02 

,1,1·Trichl I 
S01,1,1-Trichloroethane 4.8 UJ i ug/kg,CNC95 
SO 1,1, 1-TriChloroethane ,53 TuT ['ugikgTcNC95 ' .. _~_""_' _____ ~' __ ' _____ -4- , ____ ._._ 

SO 1, 1,2,2·Tetracilioroeth':ine- 45UJ !ug/kgjc:;Nc:;95 ' 
SO '1,1,2,2-Tetrachloroethane~ 4.8 ,UJ u(j/kg I CNC95 , 
SO 1, 1,2,2-Tetrachloroethane i 5.3TOJ iugikg-I CNC95 i 

SO ; 1 ,y:T~~hlo~~~j0~-n~-.T4:5~T~9IlU.i~Jl.L CNC~$~ 
SO i 1,1 ,2-Trichloroethane 4.8 : UJ i ug/kg I CNC95 . 

-------- . -----.~+~ ... _'-----"-+----------
SO 1,1 ,2-Trichloroethane 5.3 I UJ I ug/kg I CNC95 : 
SO : ~~_E[)i~6~r~e-_th_~ri~-- . . _~:.U~~[T,::r+U:Jl9~/k:J;g41..:;C;:;N.;.:C;9~5~i 
SO_'1, 1-D~c~loroetl1<:""e._ ' .. 4·s.L UJ 11!!k.9_f~~~_95! 
SO .!1,1-Dic,l1!oroethane ..... l .. 5}1. UJ 1 ug/~.l~~C95j 
SO i 1, 1-Dichloroethene ' 4.5 i UJ i ug/kg i CNC95 : 
SO !T1-Dichloroethene ··~4-:S~UJTu9l~gl CNC9S i 

SO 1 ,1-Dichloroet~e.ne 5.3 !~QItU9Z~-CN<2-g§ 
S01,2,3-Trichlorobenzene 4.5 i UJ ,ug/kg f CNC95 I 

SO 1,2,3-Trichlorobenzene 4.8 r OJ! ug/k9P:S-NC9-S 
S01,2,3-TiichlorobenzEme f 5.3 UJ lugikgTCNC95 

____ - '_d .• ,,,_ •. ' " ____ + _________ +~ •. ____ ", 
SO 1 ,2,4--Trichlorobenzene 4.5 UJ' ug/kg i CNC95 . 
SO 1,2,4--Trichlorobenzene 4.8UJug/kgTCNC95 
SO 1,2,4--Trichlorobenzene 5.3' UJ ,ug/kg! CNC95 

- - .,.. • - -_... ----~---,--- --,-"--,----- j 

SO 1,2-Dichlorobenzene 4.5 . UJ lug/kg i CNC95 

~g i H:~~~j~i~~{~-~:~: ~:~ 'ufH~~~~+g~il~ 
SO .1,2-Dichloroelhane 4.5 u:rrug7~glCNC~~i 
SO .1,2-Dichloroethane 4.8 UJ i ug/kg I CNC95 i 

SO' !f2~DTCfiioroethane 5.3 -DJTu9lkg i CNC95! 
S011,2-[)lchjoroet-h-~ne (totalf· 4,5 I_LJ.J.T@/kgf C~C5?-S:i 
SO '1cZ.:Dic_hl0r:.0eth~n_e (total) 4.8' LJ.J.j,tJ!;l/k..9.LCN~95j 
SO i1,.z:DJctll0~OB!h_el1e(t()tal) ._5.3: LJ~_':J.g/k9.L~N<2~S.! 
SO J1.c.z.::D~c_tlI()fopf()Eane 4.5 '_LJLL U9/k9t~NC95_' 
SO '1,2:Dichloropropane 4 8 UJ I ug/kg CNC95 
SO i 1,2:Di,;hlor:oprop".ne 5.3 U'J I ug/kg CNC95: 

- ~ - -- r ---. 
SO . 1 ,3-Dichlorobenzene 4.5 UJ! ug/kg! CNC95 

--~ ,-,----,---,- .--------. ---------t--------'--
SO '1,3-Dichlorobenzene 4_8 . UJ ! ug/kg; CNC95 ' 
SO [1,3:[)ichlorobenzene .. 5.3 TUTTugik9rCNC95 
SO h,4-Dichlorobenzene 4.5,UJlug/§IcNC95' 
SO T4-Dichlorobe,nzene 4.8 fLiJl~gi~gJJ::j\f~95_' 
SO 1,4-Dichlor()ber:1z,e,ne 53 ! U~ i ug~i<9JC_t-!c:;~~ 
SO .2:Chloroethyl vinyl ether 9 R u9/kg~c:;t-!~95: 
SO .2-Chloroethyl vinyl ether 9.7 R' ug/kg, CNC95 ' 

- - - _. +--------
S02-Chloroethyl vinyl ether 10 ,_ F:l • ug/kg i CNC95' 
SO i2-Hexanoni;- .. 9 UJug7i<g- CNC95 . 
S02-Hexanone 9.7 UT'ug/l<g CNC95 
SO 2-Hexanone 10 UJ ug/kg CNC95 



A,PPENDIX A. 

Volatile Organic Compound Analytical Results for Surface Soil Samples 
SWMU 188, Zone E RFi, Charleston Naval Complex 
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N 

!Acetone 
"Acetone 

'Benzene 

SO ! Bromomethane 
I s'O'-"tSromomethane-

SO;CarbonDisuT!ide 
so 'Carbon Disulfide 
SO :(::arbon Disulfide 
SO 'lc(iiboriTetrae'tiloride 
SO [CarboriTetrachloride 
SO ,Carbon Tetrachloride 
SO I Chlorobenzene 

• __ "0~0 ___ ~'_ .,_,. 

SO . Chlorobenzene 
SO I Chlorobenzene 
SO' Chloroethane . 
SO ! Chloroeihane 

T SO!Chloroethane --- --i------' ~~--
SO IChloroform 
SO iChloroform 
SO' ! chioroform 

I SO! Chloromethane 
so iChioromethane 
S01Chloromethane 
so lcis.1,2:Dichjoroethylene 
so' c;ii'-:1,2-oichloroeth'llene 
so 'cI;;:1,2=-Oichloroethylene 
so ids-1,3--0Ichloropropene 
SOleis:1,3-Dichloropropene 
SO',el'3--: 1;3:blchloroproeen;;:=.' 
so 'Dibromochloromethane 
so : Dibromochloromethime 
so I Dibromochloromethane 
so 'Ethylbenzene 
so ! [thylbenzene 
so Ethylbenzene 

I CNC95 , 
I CNC95 , 
, CNC95 

~::,+,,~,:; y~:,:,"., : CNC95 , 

4.5 
4,8 
5,3 

I CNC95 
UJ • ug/kg , CNC95 

UJ ug/k!) CNC95 
UJ ug/kg CNC95 
UJ ug/kg CNC95 
UJ ug/kg CNC95 



APPENDIX JI 
Volatile Organic Compound Analytical Results for Surface Soil Samples 
SWMU 188, Zone E [-1H, Charleston Naval Complex 

4/15/02 

I 1:,188SBOO'1 188SBOO101 4/15/02 ,- - -~ --

i E188SB002 188SB0020 1 4/15102 
i 
i E:188SB003 188SB0030 1 4/15/02 [._._._ •.. 

i , 
! E188SBOO'I!188SB00101 4/15/02 1'--_· '---'--~1"----, 
! E:188SBOO:~ 1 188SB00201 4115/02 

"'--'T 

i E:188SBOO:3l1B8SB00301 4/15/02 
it~188S-B6o:l· .188SB001 01 4/15102 
rl~188SBOO:n'1888B00261 4/15/02 
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! E188SBOMfis88BOof01 4/15/02 
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\ .. ,--------------" -------------
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, 1::j~§'~~QQ1U8§~t:l()Q1 01 4/15102 
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1.1~188SBOO:[i88SB0020 1 4/15/02 

II~ ~fl§.!?BOO*®J;]l(jci30 1 4/15/02 
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i 1::188SB001 1 188SB001 01 4/15/02 
[1::1~~SB()0;[E~8"SI300201 4/15/02 
i E188SB0031188SB00301 4/15/02 
'1~188SElO()1 Ti·sSSEl001 01 4/15/02 
.·1~18§~I3®i':t lS8S·8Q020 1 4/15102 
i E188SB0031188SB00301 4/15/02 

_. "" "_,, _, o. 

J 10188813001 i 188SB00101 . 4/15/02 
i I:: 188S800,)1 1888B00201 . 4/15/02 

'. i'~~§~~Q():ili888 80030 1 4/15/02 
, E188SB001 i 188SB001 01 4/15/02 
Eis8S806;>1188SBO()201 4/15/02 
EiS8SS()031188SB00301 4/15/02 
1~188SB·06ii {88SB001 01 4/15/02 
l~i88SEl-OOii 1888B0020 1 4/15/02 
1:1888B003 [1888B00301 4/15102 

N 

N 

N 

N 

N 

N 
N 
N 
N 
N 
N 
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N 
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N 
N 
N 
N 
N 
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N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

i . SO.m+p XylElne 
SO.:.rn:,:p Xylene .. 

Methyl ethyl ketone 
SO . (2·Butanone) 

Methyl ethyl ketone 
SO i (2-Butanone) . r ...... ---................... . 

i Methyl ethyl ketone 
SO i(2-Butanone) 

- r MethyllsobCJiylketone 
SO i (4-Methyl-2-pentanone) 

. Methyl isc)butYlketone
SO : (4-Methyl-2-pentanone) 

··MethYllSobutyl ketone 

. CNC95 

it! 
8 i J 1 ug/kg ! CNC95 

T 1 "-.'''. , . ' 
9 I UJ i ug/kg I CNC95 .. ___ 1.. . ___ ,_ . __ ~ __ ~ __ 

i 
! 9.7 I UJ iug/kg' CNC95 

i SO ,(4-Methyl-2-pentanone) 10 ! UJ I ug/kg i CNC95· 
,--"--.~- ~----., --',,- ._--_ .. " ,- ,,-- - -

sO-rMeihyleneCi1loride ..... . 4.5 i UJ i ug/kg i CNC95 . 

SO .'M~hylenectilori~e '··~8tUJJ~g71<!liC~C;9? 
SO ,Methylene Chloride 5.3 : UJ I ug/kg i CNC95 
Sblo~XyTene .... 4.5 TUj"TugikgrCNC95 . 
SOo~Xy~ne i 4:s1DTT ug/kg!CN-C95 
SO o-Xylene 5.3 r UJ·1 ug/kgi CNC95 
so ~tyrene 4.5' UJ!LJglEgj CNC95 
SO 'Styrelle. 4.8 . UJ ! ug/kg I CNC95 

, .... - ·-t·'·-""···-----'-'-~-l-- ,,--
SO Styrene 5.3 : UJ i ug/kg I CNC95 
SO Tetrachloroethylene (PCE) 4~5 1 UT' ug/kgl CNC95 ,---- --, ,-,,-,--- - ---- ---------t- -----,'------- ;----------",. " 
SO_;T.Elt!il.~":)r()I3!.~.yll3.n.El_(l:uq 4.:.8_!.LJJt~g~k.9 :C~C95 . 
so ITetrachloroethylene (PCE) , 5.3 I UJ ! ug/kg: CNC95 
SO [Toluene ...... .. ··-!4.5-rDX[u9/kgTCNC95 

SO Toluene . 14.8 T UJiug/kg! CNC95 

SO iTOILJElIlEl .. _ •. _.~. __ 1_5.3J:LJJ LU51!1<.!l'C:t'>lC:9? 
SO itrans·1,2-Dichloroethene ! 4.5 i UJ i ug/kg' CNC95 ,_.. -.... ... ......... ._-_.... . .. ,. .. .. r .. ,..... .. . .. ... .. . 
SO Itrans-1,2-Dichloroethene I 4.8 UJ: ug/kg i CNC95 
80 ,trans:1,2-Dichloroethene i 5.3 uJ lug/kgT CNC95 
80 itrans:f,"3:Dichloropropene 4.5 UJ'ug/kg: CNC95 
SO itrans=1","3:DictijoropropeneT 4.8UJi 0g/1<9! CNG!:)5 . 
SO iiians-{3:bichloropropene-! 5.3 UTfug/kg'CNC95· 
SO iTrichloroethylene (TCE)':"J 2.7 T rug/kg; CNC95 

~g . ,t:~~~~i~:l~~:~~: Hg~~ _.+ 1~ JJL~~~~; ~ g~g;~ 
SO . Vinyl acetate . . .. -:- 9 ,UJ ugikg' CNC95 
SO Vinyl acetate 9.7 UJug/kg CNC95 
SO Vinyl "cetate .i ... 10 UJ ug/kg CNC95 
SO Vinyl chloride 9 UJ ug/kg CNC95 
SO Vinyl chloride 9.7 UJ ug/kg' CNC95 
80 Vinyl chloride 10 UJ ug/kg CNC95 



APPENDIX A 

Volatile Organic Compound Analytical Results for Surface Soil Samples 
SWMU 188, Zone E RFI, Charleston Naval Complex 

4115/02 
4/15/02 

N i SOXylenes, Tolal 
N . S6~Xyieries: T alai 



APPENDIX A, 
Semi-volatil .. Compound Analytical Results for surface Soil Samples 
SWMU 188, Zone E RFI, Charles/on Naval Complex 
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N '(SO' [2,4,Dichlorophenol 

.t - --~ t --- -- - - . "'--, -'- ---
N I SO i2,4·Dichlorophenol 

N' .. ~'50 T2:4:DimethyiphenOi ' "---,- .. ,:~~~:::),-~~:t~~~1~~1=~~~~~ 
N ., I so:Di~bim'eihylpfle;;o1 
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APPENDIX A 

Semi-volatile Compound Analytical Results for Surface Soil Samples 
SWMU 188, Zone E RFI, Charleston Naval Complex 
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APPENDIX A 
Semi-volatilE! Compound Analytical Results for Surface Soil Samples 
S'WMU 188, Zone E RFI, Charleston Naval Complex 
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APPENDIX A 

Semi-volatile Compound Analytical Results for Surface Soil Samples 
SWMU 188, Zone E RFI, Charleston Naval Complex 

Phthalate 

---"--_._._- -~----

. Hexachlorobenzene 
, ,Hexaciiiorobenzene 

'Hexactiioro("utaCIfene 
SO' '1Hexachlorob'ula,ifene ' 
SO ' i Hex"chiorobutadiene 
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""'.,-'t"',,-,,' - r~iexachiorocyciOpentadTer13" 
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, , Ef88SBOoTTTs88EiooTof j" -7;T;C,,;;-~" +, ,.c'~'" sol~i~Nitros'ocir'rl:p',,)pYiamii1e' 

1=1 iliiSBO()2 ;11388Ei0020'1 ! S01 ~i:Nrirosocil:n:prl)pylamirlH 
E188'SBO()3ji 88880030'1' i N so; N,Nitrosodi,n'propylamine 
E188SB(ioT'188SBoofil'1 ' N 'so :~I:'Nitrosod;phenyTa'mine'" 
E18886002' N so 'NNitrosodiplienylamine 
E188SB003 N so ,N,Nitrosodiphenylamine 



APPENDIX A 
Semi-volatilE! Compound Analytical Results fo, Surface Soil Samples 
SWMU 188, Zone E RFI, Charleston Naval Complex 
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APPENDIX A 
Pesticide and PCB Analytical Results for Surface Soil Samples 
SWMU 188, Zone E RFI, Charleston Naval Complex 

iAidri;, 
;Alpha BHC 

E188SBOOl 188SB00101: SO i(Alpha Hexachlorocyclohexane) 
, ··----';lAlpha-SHC--·- .... - .. -. 

LE:~B_S.B~O~L lBBSB00201LY1..5!02 N . SO J(Alp~a_I:I~~ac~lor()cyclohexanel 
; i I' i '[ iAlpha BHC 
f.E.188SB003 ! 188s.Bn~~~1..L~/15/0~-4_ .. N._~ S~Ji~lpha Hexa~~.'.(),:()."}'cI9~~~I1,:i 
I E188SBnnl i 188SBn.!!~u 411..s!~+_._N.mL?0_ 0 Ipha·chlordane_. __ _ 
L E188SB002J 188SB002n~t _4/_151CJ.~'Ti __ I'J __ ._ .L_?.o jAlpha-cl1l",d.':.".,: __ _ 
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, E188SBnOl , 188SBnnl01 : 4/15/02 N 

. '!t::ie~a BHe 
SO '(Delt<:rle~achlorocyclohexane) 
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E188SB002· 188SBnn201 4/15/02 N SO '(Delta Hexachlorocyclohexane) 

!-- ---. --t------- + -- ---I,·beitaBH'C--'---'--------- --
: 

, E188SBnn3 ; 188SBnn301 : 4115/02 N SO !(Delta Hexachlorocyclohexane) 
,- -- ----~-----~-~-----------.--- ----. _1 ___ , .,------- __ 1 ____ --------,-, ,." - - ---

~.88-Sl3nnl f 188~E3~~"0~L4/15/02 .. ;... N,sO !Di~ldrin 
, E188SB002 , 188SBnn201 , 4/15/02, N ,SO i Dieldrin 

LE] 88Sl3~~:GJ 88S.B.'Q9:~~~~I~~~~2] -~N'- ~--I, :-~SOO°:.]--,~E·~n~dd:~o-~S-,:U··~lff-aann-ll- ~~- --~:-
f~}~~~~~~1! ~ ~~~~~~}~H~;~ ~~~ I ·-ii . 
i~~~~~~~~t~m~~~~~1.r:;i{j~}1 ~ .. ~. ·~~[~~~~:~1~~-----'-
: Ei88sBoo2:,is8sBoo2M"i·4i15/Cl:,d N' '"S6-'EndosulfanTI--' 
! l':i88S8003 18881300.30114/15/02: N 80!EndosulraniT' 
iE1S!i'sBool ,'188SBnnl0114/15/0'2-; N S6-;E'nclosulfanSulfate-
;-E'188sElon2;isasBoo2o(r-4/1si02- t- N i SO'EridosUiianSuliale 
[~i-S:~s~~o:i :iS8§'B0036i14ii:i;02 T N!--sO-iE';;-~osuli~~suT§e' 
lE188SBnOl18~SBOO101 i 4/15/02 r N SO IEndrin 
, E188SBnn2 , 188SBnn201 i 4/15/02! N ,SO IEndrin 

'E1SBS~~03;~~~~69,{~1t·. 4i1.si~~ l: N . ;~8~]En~rin===: = ... __ 
i E188SBnnl 188SBnnl01 i 4/15/n2! N I SO IEndrin Aldehyde 
;---~-- - -'" '" ---- - - -- - --,-. ---- .. -- .. -'-~ --------------~--f,. ___ ._j.~. __ ~ ____ l __ . ___ . ________ ---

l E188SBnn2! 188SBnn201 ! 4115/0.2: N SO IEndrin Aldehyde 
E188SBnn3 188SBOn301 4/15/02! N : SO !Endrin I'Jdehyde 

,E188SB001188SSo01n1 . 4/15/0.2 N· SOlEnd!'nK~~one_' 
E1sssBon2 188SBnn201 4/15/0.2 N SO IEndrin Ketone 

,E188SBnn3 188SB00301 4/15/02 N SO ,Endrin Ketone 

1.4 U ug/kg i CNC95 
------ ---;"--------.----

15 R 

I 
: 1.4 i UJ I ug/kg CNC95 I 
r1=E.CO~J~9ik9c-NC95] 
I 15 1 R i ug/kg CNC95 i 
! lXtlTTugikgCNC951 ---1-- , __ -'11, __ ._ .... 

, 
14 . u.; uglk9J CNC95 

1.5 R i uglkg i CNC95 
, -------j-----

14 U uglkg i CNC95 , 

14 U 
--;;1"--"---

ug/kg, CNC95 : 
15 R uglk9tCNC95 i 

14 U ug7kgT CNC95 ' --t-----, 
1.4 U ug/kg i CNC95 , 

"~- '1 - , 
i , 

15 R ug/kg I CNC95 , -- --~"'----r --_.- ----.~ 
, 

1.4 U ,ug/kg I CNC95 ! 
···f--·- .... , 2 -, U : uglkg I CNC95 I .1 

2.11 R-' ug/kgTCNC95! 
2.7 U i ugikgt-cNc951 
1.4 U- Tug/kgt-CNC95 1 

- !- --- ------------1- -- ------- _ .. -
15 3 f ~~+~H~g~~ ! 1.4 
2. (j'l uglkg t-CNC95-1 __ ~ ... _.~ __ 0_~_-_____ ,,_.'_1 

211 RUg~!U ~NC~5 . 
2 -, U ug/kg! CNC95 .1 

--- - -----.-~,--" .. 
2.7 U 

~~;~~i ~~g~~ 2.11 R 
2 -, U .. i ~97k~+(;NC95 .1 

2.7 U i uglkg t CNC95 
j -- ----- - ----~--------. 

2.B R i uglkg I CNC95 
2 -, U- Tug7k~!rCNC95-.1 

2.7 U ju~k!L, -GN.C_9~ 
2.11 R ug/kg I CNC95 
2 -, U : ugikg r C-NC95 .. 
2.7 U 'ug/kgl~'f,j~-~~ 
2.11 R ug/kg i CNC95 
2.7 U ugikg' CNC95 
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4115/02 

4Ti5i62 
4/15/02 

4/15/02 

4/15/02 

4ifs/02 
4/15102 

-Ef88SB003188SSo630i 4/15/02 

• -E:fS8SS001 i 1885800101 ' 4/15/02 

fTi 88SBOO::.-!'188S80020~1 4/15/02 

'Tf88S00-o:f TS8s80030T 4/15/02 

E'i88SBooTf 188SBOO1"01-4/15/02 

1"(188SB002-c188SB00201 7 4/15762 i- .• --____ ", _______ • __ •.. ,"_' __ .... __ •. m. 

I [188SB003 I 188SB00301 i 4/15/02 -

rI'T88SBOOf-188SB0010n'4/1S16i 
,-- tT88SS002188SB00201 4/15/02 

;E188SBOOj- 1881';800301 4115/02 

:-fi88Ss66T188SB06'10i' 4/15/02 

ff188SBO'62-'188SB0020T '-4iTSi02-
E188S-BOO:l"188SB00301 4/15/02 

, E18858001-,-18888001 01 4/15/02 

- E188SB002j 1885800201 ; 4/15/02 

:E'188SB003 i 1888B6030i-' 4iis/02 
: E 1888 BOO 1 f88sBo0101 ' 4/15/02 

: 1:1138-58002; 1885i300201 - 4/15/02 

'E1888B0031'1888i30030i: 4/151O? 

E188SBo01'1 f88SBobi'of 4/15/02 

E1888B002 i 1885B0020 1 4/1 5/02 

E1s88i3003: i 885B00301 4/15102 

"1888806\ 188SEfoOl61 4/15/02 

[':1'888800;:; 188580020i 4/15/02 

Ef88SB003 188SB0030 1 4/15/02 

N 
N 
N 
N 
N 
N 

so- -,Toxaphene 

SO : Toxaphene 91 u ug/kg i CNC95 
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~~~~~~~~~ 4i15j02-i~i\r 
! 4ii5702r~ -N 
-4115/02'-- --N-

i4L1!)~~~ ;:J~::~-+-----'::"-+~-'-' 
4/15/02 - N 

4/15/02 ' 

660 
69 

- O_02B 
3_3 

390 
DAB 
021 
150 

CNC95 
~-~-~-

CNC95 
CNC95_~ J 

CNC95 
. -_._-----
CNC95 

---"-_ .. _-- -
CNC95 
CNC9S~ 

CNC9S
CNC95 
CNC95 
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4/15/02 
4/15/02 
4/15/02 
4/15/02 

4/15/02 
4/15/02 
4/15/02 
4/15/02 
4/15/02 
4/15/02 
4/15/02 
4/15/02 
4/15/02 
4/15/02 
4/15/02 
4/15/02 
4/15/02 

N 
N 
N 
N 
N 

N 
N 
N 
N 
N 
N 
N 
N 

"- ,---" -- .,~ 

-- -~'"'--. 

CNC95 
CNC95 
--- - --- - - -

CNC95 

".~--.- --- -
CNC95 



APPENDIX A 

Volatile Compound Analytical Results for Subsurface Soil Samples 

SWMU 188, Zone E RFI, Charleston Naval Complex 

. : 1, 1,1-Trichloroethane 
isoT1 ~i,T:Trlchjoioethane'" 

.rr -[-so! i ,i;2;~Tetrachloroetilane ' .. --------,-----.~-~----~-?----- -- --- -; .----- ,----------1--------_·_-------- ------

i E188SB002 : 188SB00202 i 4/15/02 IN: so i 1,1 ,2,2-Tetrachloroethane 
! --------~---·---·------·--i- ·_-----·-----f -----4 --_'_--, -------- ________ .. ,, _________ ". 

LE 188SB003J!?8SB02;J.2~L~\/~5{~?I- .t:l .... L so _+J.c!c?,2-!e~~achlo.::Cl.etha_ne 
f E188SB001 ~~.~-8S-B-0_0..!.g.?L-4/-15/O..?-L.!::I---L§.Q 11~1_,2_-_Tti~!.'lor<)El~~':l_~ _ . +.?::'-J

c 
X~--+~/~~IJ-~~~~~ .. 

, E188SB0021188SB00202 i 4/15/02 i N i so : 1,1,2-Trichloroethane 
! ---------=-1- ---------,-_ .. --"------ , ... ---1------------------------------._------

~~ ::~~~~~=~~f~~ ~~~~~j~§L_ .. ~~~~t~guq~~ :~j~~~~~iihe~~ne .~= +-~"~ +~~__I.: .. :;r;:,,_+.~+~~:-:; 
iE188SB0021' 1 ~8SB002021_i1~.s/0~J-N.- j.SO 1, 1-Dich_'2~oethane 
i E188SB003 188SB00302! 4/15/02 i N I SO 1, 1-Dichloroethane 
f - t------------, ".-.-- ---'"""4 --- "--,- ,+-.. ------_.-.----- ---------.-.-------. 
'E:!88~BOO 1.l..! 88~B001Q2L 4~15/02 ... i .N.._ L5.Q_V_l!:Dich ~oro.e~~ene_. 
1 E188SB002 : 188SB00202! 4/15/02! N I SO 11, 1-Dichloroethene 
lE188SB003 i 188SB00302:47i5/02N-- Iso-T1-;1:bichioroethene . 
i E188sBo01lT88sBooi 02:.-4iT5i02 N I so-Ti-:2.3-Trichlorobenzen" 
,-- - __ oj -- -----,-.-.----- -,.- - -,- - - -- - .' ------ -: ------ - r -,-------,-.-.---,- --- --- - . 
I E188SB002; 188SB00202. 4/15/02 N 1 SO ,1,2,3-Trichlorobenzen', 
f E188SBo03 ! 1888000302.4715162 'N-Ts-6 iT,2,3:fiid,iOiobenzen,;; 
--. --~--.. - --'--"-<-- ,---,--''" _. - ---------r.-.-'~---".-.- ~-----.~-,-------. i E188SB001 i 188SB001 02' 4/15/02 N i SO i 1 ,2,4--Trichlorobenzene .. ··r-·---.. ---- .....-..... -. .'. __ n __ ._ ..... __ .......... - - ......... . 

i E188SB002:188SB00202: 4/15/02 N SO i1,2,4--Trichlorobenzene 
'E188SBOOi:-188SBo03021 4/15/02 N S6·li,2~4--Tiichlorobenzene 
;"-------~--'-'.------ ---"."., --I - -,- .. -,.--- Y··--· .... --;---- -- ---------- . 
. E188SB001 I 188SB001 02 i 4/15102· N SO i 1 ,2-Dlchlorobenzene 
•. EiiisSS002H88SB00202 4;15/02 N .' SO-'1;2-0iChlorotienzene 
!E188SB003! 188SS00302"[ 4115/02' N l SO· 11~2-oTch'lorot)enzene--
E188SBOoTn8·8-~;B00102, 4/15/02 N SO· i 1 ~2:bictiloroethane 

! EisSSBo021188SBO()202 t 4/1-5/02 N_ 1 SO- !(2-=-Olchloroettiane .. 
LE188SB003 i 188SBoo~0214/i 5/02' Nso·TT2-p;C61(j~~Elthii..rl~=_. 
l E188~?00.1.J.!§§S_B()()1 02} 4/15{02 N . S()_ r1.'2:[)~chloroeth~ne. (total) 

i -~~ ::~~~~~ I }~~~~~~; L :;~ ~;~~ .~ n-,~g. f}~:~1~-~~~~:m:~:'l:ii}::l 
.. ----~----~----,-~---- ., .. --- ,.-" .... - "._,-_ ... _} ~---~,--~,-.-.~----,,--.- ... ,,-.-.,,---.-

!E188SB001 i 188SB00102' 4/15/02 N _I SO i1,2-Dichloropropane 
i E188SBo021188sB602o2 4/15/02 N 'SO-[i.2:oiCilioropropane· 
I Ei88SBOO:Fis8SB00302 4/15/02 N 50- ;1,2~'oiChloropropane 
'. Ei!l8S_Bo()1_r1?~~~22~0.2 ... 4/1_5/02 N SC) . :.1,~:'~lc~oi~tle=ri.zene 
.E:.188S§0.02 J..!.?~~_BOg~O~. 4/15/02 N sg i 1,3:.C!iG.hl()r()tJ.()nzene 
E188SB003 f 188SB00302 I 4/15/02 N SO; 1 ,3-Dichlorobenzene 

: Ei88SS001T188SBOO102! 4/15/02 N 50 -iA-oichlo-rotlenzene 
Eis8SBOoifi88SB00202 4/15102 NSO'; i ~4:blchi{)robenzene 
L------~i- .. -.. - ...... .. . ...... __ n._,,,_ .• _ ... _____ __ 

. E188S~003U 88SB09~g? 4/15/02 N SO _ ,1,4-[).i<:hloroberlzene 
i E .. 1~~SBOg1j 188SB001 02 4/15/02 N SO . ,2:C;hlor()Elthylvinyl ether 

E:.1 ?8~El.202j 188SB00.2~2 4/1 5/02 N SO : 2:C;~!()roethyl vinyl ether 
E188SB003 i 188SB00302 4/15/02 N SO l2~C~loroElthyl'Jinyl ether .- ----- -"i - -.... . ... 
E188SB00.1 i 188SB00.102 4/15102 N S02-Hexanone 
Eis8SBOoiTs88B00202 4/15/02 N S02-Hexanone 
E-188SB003 1885B00302 4/15/02 N S02-Hexanone 

UJ i ug/kg 'CNC95 
uJTugikg ,'CNC95 

5.2 i IJJTug/kg ,CN-c95 ' 
5s-;DJTug/kg [CNC95 . 

-: - ---:-- -, -- '4~"---'------

5.1 UJ f ug/kg: CNC95 . 
5.2 . UJ Iugikg CNC95 
5.8 "uI ,ug/kg: CNC95 
10 R;u9lkg! CNC95 
10 R, ug/kg CNC95 
12 R: ugTkg CNC95 , 
10 UJug/kg CNC95 
10 UJ' ug/kg CNC95' 
12 UJ ug/kg CNC95 
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N 

r!:!!l1ihll. ~ t~H 4/15102 N 

4/15/02 
02 4/15102 

88S800302 
02 

1~~~~'JlJ~~ ..• 88S800102 
188S800202 

L~~{~~~i~g}l188SB00302 . 1 138SB001 02 
i 188S800202 

Eis8SB003 • 1885800302 

4/15/02 
4/15/02 , N 
4h5/0:Z" . 

L N 
4/15/02 i N 
4/15/02 N 
4/15/02 N 
4/15/02 N 
4/15102 N 
4/15/02 N 
4/15102 N 
4/15102 N 
4/15102 N 

4/15102 
.[ . 

4/15/02 
4/15/02 
4/15/02 
4/15/02 
4/15/02 
4/15102 
4/15/02 
4/15/02 
4/15/02 
4/15102 
4/15/02 
4/15/02 
4/15/02 5.8 
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Volatile Compound Analytical Results for Subsurface Soil Samples 
SWMU 188, Zone E RFI, Charleston Naval Complex 

: 
. E188SB001 i 188SB001 02: 4/15/02' N 10 UJ; ug/kg ! CNC95 . r---' 1 "-~--"~---- , - _.: - -- -_. ' 

I E188SB002 188SB0020~;4/15102' N '___ _ j __ 1_o...t.!:!Lr~g/kg~CNC:;~~ .• 

! E188SB003 188SB00:3Q2J4/15/02 N, SO li~10jJ,lug/kgJ~N_C95. 
I j! , I i j ; 
i E188SB001 ' " I I ' l' , ;.___ 188SB001 02 L 4/15102N,, __ LSO +(4~Me.!i:ly!:?~pentanon~,),_ i_1_o...LUL11~g/l<.gCNC9~1 
i , , : ! I Methyl isobutyl ketone ii, : , 
I E188SB0021 188SB002021 411!5102 N i SO i(4-Methyl·2·pentanone) i 10 i UJ I ug/kg, CNC95! --- - -,-,---.---.--,-------_." .--- -- ----~.» .----.--~-;-------- ----- ----.----,-,-.-... ! ---.---"f------ -j --, -- ,- " 

I I Methyl Isobutyl ketone ' ! i , . 

: ~~ ~~~-§~6~ I ~ ~~~~~'~f§~, -1;~ ~;~; : ,- ~ -: -~g t~~~~~:~'~?J~~;~:onE'L- l+~+gJ-\~~;~~+g~g~~! 
~ 1::188SB002 188SB00202 r 4h5/02 -,' N -! scf]r';'-eth,;lene CiilorldE;- i 5:2 !UJ lug/kg 'CNc9s1 
'1::188SB00311888B003021 4/15/02'- UN' i s6 :Methyfene ChlOride r5~8!UJi vg/kg JCNe95i 
~E'188SB001 1 188SBOO102 ,'4/15/021 'N T-so- ;o:Xylene" - , u t'5~1TDJ-lugjkgT'C-NC95' 
i E188S-B002"188sBoo2:o2: i- 4Hs/o2:' .... I'T r'So-rO:Xyiene f5:2:!UJ'-ugikg-jcNc95 • 
'E188S-S003i188S'El00302' 4/15/02 T N" • SOo:Xylene f 5:8 T UJ j ug/kg r CNC95 : 
, - --- -------r:;-;---------- --- -'.j -- ._-- T'------'- ,----_ ... ---- - - - - 1--- ---,-'/------- -, --~--::i-.--~~ .. ---.< 
'E188SB001 ,188SB00102' 4/15/02 i N i SO 'Styrene ! 5.1 , UJ iug/kg, CNC95 , \ -, -._-."." .. _-_.' --_._-,-.,.-- -_. '-., --- --.--~-~ ". '. --_ .. _-- r-' ,"._--,- -;"~--'~-' _. '- --" _~-1._ --, -,- -f -------.----.--- -_.-

iE188SB002 1 188SB00202' 4/15/021 N I SO ;Styrene 15.2 1 UJ lug/kgjCNC95i 
[Ei8~};~ElOO_3.b~~~BOiJIo2 t4h 570?i-N' 'rS(l- I§'tyrene . .... .... ... .... r 5~8] LJJ :ugikgTC:N'C~5i 
l..§.113s.s'§.901,H?I3SB0010~L <l/15/0? 1. i"J ....... ,.~21:r:tJtrachloroet~ylene(F'CE:, L!5Lf_U~ .ll!:J,'I<9.LC~_C!'J!5_' 

f ~~~~~~ ~·~~~~~~§~~-i. :q~;~H --~-+·-~g~t~::;~6·~:~~~}~~::~·: )~:g~;: +~:~ +-gsi·~~tHg~g~{i .. 
11::1888B001 188SB00102:' 4ii5/02T .... N- r uSO:Tojuene ·-----'-r'sTITij·Tug'/kg I CNC95': 
,------ ----.... ---.--------,- --- ---------.--------.~.,---.-~--t:-----.--------- " --- --t"- -- -- I .----c---_._------
IE:188SB.90_2 ,1138_SBQO?02[ 4/151O?J _,i'i,_ !~()JToluene .. .. j4,-8_ L ,Jiug/k,gLC:;_I"!.C.!l~ l 

til~~!~~~~li~%~!~1f·· ~~~~iJ····~~:~:j:ill~:~::~!~:g:~~·:~~~~*~~f !:i+1:~j:l~~~;~l%~ir! 
rE188sJ3:0~I[:I88l>~06302; .4/15/()3 r' N--: [S2 'jirans. i ,2-Dichloroelhene .. r§~8 Lg~l ug7~gl<:;!'JC:95! 
: E_1flBSBOO.1..J~I3~~~QQ1 Cl,,2[ 4/1. 5!Q? L . !'I- . L~2,_ 'tr~~s-l ,3-[)i~hlorO£roPElnElLs:U. UJ Jllg~kJl~C~C95 j 
i E:1B.fl..SB092 L!.I3?§~.oO?Q?'· 4/15!Q~J t:l...l_'§Q..tra,ns'1 ,3-[)~~hloro[>r()EEln~Uc?L lJ~lLJg/kg!'2f\J,c:;,9~.! 
E188SB003118BSB00302 1 4/15/02i N i SO itrans·1,3-0ichloropropene ! 581 UJ I ug/kg ! CNC95 I 

iE188S-BOofiT88SS00102 4/15702 i N-r-s5-:Tnailoroethyfene(TCE:)-: 4.6i J. iug/kg;-CNC95 ! 

f~~jl~~~1fiI~i!~~~~~;··1i~~~~'l-=~_],. !:j~~~~~;l~~r~~~~~{B" ·J··~1··!·~j.l~~;~~1~~~i~ 
1~1~~~~gg~H~~~~g~~~;,· :;~~j~; 1 ~~ :~~:~+~ff :~:::::. ' ~~ i~3 j ~;;~~ ft~g~~' 
:1::1888-000111888600102: 4Ji5/0'2:N-"Tso-\iinyjchioiide . 10 l-Uj .ug/k9:CNC95 
E188SB002: 188SEl00202 4/15/02 IN SO'Vinylchloride 10' UJ iug/k9iCNC95 
E188SEl003 '.188SB00302 4/15102" N SO Vinyl chloride 12 , UJ : ug/kgi CNC95 
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4/15/02 
4/15/02 N 

iXylenes, Total 
-iXylenes,T(iiaj- --
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Semi-volatile Compound Analytical Results tor Subsurface Soil Samples 
SWMU 188, Zone E RFI, Charloston Naval Complex 

,2-Dichlorobenzene 
, . . 188SS00202,4/i5102N ... ,2-Dichlorobenzene 
:-Ef88SS003 ! 1888B00302 ' ~ 4/15/02' ~~ N ~ • ,2:o;chloroberlzen-e- i 370 
i E188SBOoTTi88SB0610ij' 4715/02t'--N-i-SO-'{3~5Tchlorobenzeiie-- --370-1 ~~~~,~ - , - ~~-~.-- .~-~~-- .. - -~ ... , -.--,~--I-. - - . .J-,---.. __ .. ____ . __ ._ .. _ ,.. ____ .~ _ ._+ ___ ._ .•. 
i E188SB002 : 188SB00202' 4/15/02 i N I SO i 1 ,3-Dichlorobenzene i 360 i 
[ E 188sBo0311 8881300302 :4/ i 5/02j .... N .. T SO" 1,:f:5ichlorobei,zen"e. ~ .. '370 
l E188SBo0iT188SS:600L_~!15lon~:~-==r~0 -il,4:BiChI6r~b9ilzeri_e -~_ ...... _+-':~ _; 
I E188SB002i188SB00202 L~!15/0.?..L __ ~ .. _.L~0 Jl,4 .. ~DichJ9_r()lJenzen~ _____ ... ~~ +,c==,-;.~,c,.-.cc",,,=t";::';'':'':C:''::-=-i 
i E188SB003 ! 188SB00302 i 4/15/02 tN' SO 11,4-Dichlorobenzene 
r:~188SBomr 188SB(JQ102l4/1S/02r--tJ-r S6-12::{5-Trichlorophenol-~- - __ ..... : .. :'."'" j 
,'---.-'---• .----~----- -----~---'-,- -- _, __ "" __ ._~.k, __ • --------t-- -- ----" --4-,,-- ... ---- _________ ._~ _____________ 0' 

! -~~_~~_~~~§~H~~~~§@~{~7~~~~tl-~.~.=~ =l .. ~g j~:1~~~H+~~~f~_~:~~ .. ~=== ~=:Jk6t 
,E188SB0011188SB00102 4/15/02: N ! SO :2,4,6-Trichlorophenol 370 ' 
-----.----~. ------ -------,--. -"""" -, "" 't- ---- , , .. _"'-------------- - --------.-"---,- --

• E188SB002i188SB00202i 4/15/02, N i SO i2,4,6-Trichlorophenol 360 i 
iE188sso63li88S-B06-3024/15/02; NTs02,4,6:trichlorophenol 370 ' 
[[188sB0611 f888BOof02 ~4hsio21 ~~~-N ~-~, '80: 2,4:bichlorophenol--- ~~ .~ -, 370 , 
.' E-188sBo021188si3002oi'- 4/15762 i -i\J- -..... ~s6, 2:4:Blchloropherloj-- . - 360 ! 
,E1_8~§B06:iJ 1..8~§:B003024715/02: NSO 12,4-Dictiloro~hO;::I1()I 
E188SB001 ; 188SB00102. 4/15/02 N SO :2,4-Dimethylphenol 
.~ _______ ~ ___ '<N~~_~~'~_~ ______ • __ '.',.__ _ __ ,_ ." __ j~ ••• _,', ___________________ ' •• ~ ____ •• 

370 
370 
360 

U 
U 
U 
U · E1§.~SBOO~.J 188§§Q020_2!_4/~5/0? N

i
,' .SSOO~ i2,4:DirTlet~xlph~nol_ 

, E188SB003: 188SB00302, 4/15/02, . . N !2,4-Dimethylphenol 
i E188sBooiTis8s-so-Qfo'2! 4/15/02 ;- N ~ i80 12,4-Dinitrophenol ~~ ~ .. 1BOO 

370' U 
U 
U !~188SB002F8!f@Q020~L±'!!~0_2 [~H_ .. ~ I:. 5.() _,?,4:.1)init!ClP_h~0oj- .. ~ ......... . 1"00 . 

l~l:~;~~~IJ~~~~~~~~h ~7i~76~- __ ~u j ~g i~:::6:~:I~iif?~:~~="_=-- +~Woci; ~ 
! E188SB002 i 188SB00202! 4/15/02 N I SO i2,4-Dinitrotoluene ~~':~ 360 U 
: E1888B003 11888130'0302 1 4/15/0'2 N T s6 i2A,Biniir6tofuene .... I~!(). U 
· E188SB001 i1885Booi02T'4iis!02 N r-so r2,6::-Din~rOtojuene ~-- : 370 U 
: E'1 88sBO'02! 1-8856002'02-:4/15/0'2 uN-"rso'12~6:DTiiitrOtoiueiie-"~" 360 U 
: E188SEl003J 1888606-302; 4/15/02 N 1 SO !2,6:Dinitrotoluene" ~~. ~ 
• E1S8S6001 '188513001624115/0'2, N ," SO 12,Chloronaphiiiiilene 
• E17isSBo02!Ts85El00202:41i 5/02 :. N ! 80 '2-Chloranaphifia18-rie' 
:----~----.-T --.----. __ .. ______ ',,-M.-••• -., - - --,-'------'- •• ---.------., •• ----------.--

E188SB003! 188SB00302' 4/15/02: N i SO '2-Chloronaphthalene 
-,._._-_._-"\"-- ---- _. ---- --- ; --- --·-1 ,--- - ---- --- - . --------.---. 
E188SB001 i 188SB00102, 4/15/02! N ! SO :2-Chlorophenol 

· Ef88SB002!fiii.lsi300202 4/15/02; N SO !2,Cl1loropllenoT 
-----"-·-·--f--------- .. ---.... -i.--- . . -, .... - - -~-. - -_ ... ' .. - -._.- --_. 

370 
370 

U 
U 

... i'360~ U 

370 
370 
360 
370 

U 
U 
U 
U . -" ... ~ 

, CNC95' 
'CNC95i E188SB003! 188SB00302; 4/15/02, N SO '2-Chlorophenol 

i ~~f~~~~~~I~~~~~6~~~~ i- I;~ ;~~;: ~ ~g ,~:~i:~~:~:~~:~:::~f 
E18858003118SSEl00302: 4/15/02 N S02,Methyll1aphthafene 

370 
360 

U ug/kgTCNC9~ • 
U 'ugTkg ,CNC95: 

Ei 88sBo01TfS8SEl001 02 4/15/02 N S02-Methyiphenol(o-Grescd) 
E188SB002i1-88SEl00202 4/15/02 N SO 2~Methylphenol (0-68501) . 
E188SBOO:3f Hl8SS00302 4/15/02 N SO 2-MethylpllenOi (a-Cresol) 

370 
370 
360 
370 

U ,ugikg.~ CNC9S ' 
ug/kg : CNC95 
ug/kg'CNC95 . 
ugikg' Ci\JC95 ' 

U 
U 
U 
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I E188SB001 188SB00102 4/15/02 N 

E188SB002 188SB00202 4/15/02 N 

4/15/02 

SO fj:NitroanfiTne 
i-so i3-Nitroaniline 

SO" i4,6:0initro:-2-=--methylph'enor'-
SO :4~6:Dirlrtro-2-meihyfphenol--' 
SO i4,I3-Dinitro:;:;:methylphenol 
SO '4:SrOrTlOphenyl Phenyl Eiher 
SOl4:SromophenylPhenyiEther' 
SO-T4:S;:(lmoPhenyiPhenyIEiher ' " 
SO i4-Chloro-3-methYtphenol 'f 
SO i4:Chloro-:3-methylphenOl" 
S'o':4:Chloro-=3-mEiThylphenOi'
SO',,j:ChloroaniiinEl-" -.. ,- ,-
s6 !4-ChloroamiTrie 
SO i4~Chloro'ariilTne 

360 U 

, SO' !4-ChTorop'henyi-Phenyi'Eiiier' 
SO i4:Chlorophenyl PhenyIEther'·'--.i-::::-::--f 
SO 14-Ciliorophenyl PhenyTEiher 
SO i4-Niiroaniline" " , " --
SO "4:Nitroarliline "._" " '1700 : 
SO !4:Nitroanifiiie--' 'j'is66tU 
SO 4-Nitrophenol' : 18()01 LJ 
SO i4:Nitrophenol ' i 1i001U--+--'-
SO i4:Niiro~~e~ol I 1§OO!_U FJ~;~·'1.j-:~~~ 
SO iAcenaph!hene 370 i U 
SO Acenaphthene 360 : ug/kgT: -r:~JUl~ 
SO Acenaphthene 49 ! J lug/kg! CNC95 
SO Acen-ap'hihyiene . 370 i U" 'lJ.9ikg+(NC95 
SO Acenaphthylene 360 U ug/kg . CNC95 
SO Acenaphthylene 370 I' U ug/kg: CNC95 
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i.E188SBO()1 N 

E188SB002 188SB00202 4/15/02 N 
. --.---._- -

E188SB003 : ---._-_._-_.-
E188SB001 ----_ .. ----~-
E188SB002 

Phthal2.te 
. ) PhthalEie 

E188SB003 N 

360 , 
, 

370 
370 
360 
370 
370 
360 
370 
370:-·· 

360 
370 U 
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rysene 
N ,Chrysene 
NClirysene-- --- --c,=o-.; 

4/15/02 N:[)ibenz(a~h)ilnthracene 
4/15/02 N soiOii:lenz(a,fl}anlhracene 
4/15/02 NSO fDibenzra:h)antllracene 

:':ri~liliiit:~II!liiti3"4~/1·11:55/IOo~22 •. ~' NN SO-i .. -.D···_ib_.en_·.Z_o_f.-ur_a .. ·n- -.. ---- .. _ .. __ . ____ .+ __ :-:.:,:::...; .. _O:" .... L.:~_"+~~_: ·siY- 'Dib~nzojl.lrari-
4/15102 i N SO, Dibenzofuran 
4/15/02; N SiTi DlethyIF'hihalale-~;;'~~~~:~~~~~f ... ----- .. -"- -.... -.--'--ro--'--'--'-~-----' ·---------I-~~g·~~~~~~: 

~I~~~~ii~r~~;!i~~~···· .... ~~~ ~;g1 ~ -+~§-t~-i~-t~r~E~~--~-:;-~~~ .. 
r 4/15/02 N; SO-!Oimethyi-phihaliii'e 

. 411sio2 N -.. so-1DimeiilYiPhlhalate 
;t;j~i@Q2'tU'~~~~01~i' 4/15/02 N SO TO~n~butYl Phthaiiiie' 

-j~l{il~~~l~!~l~~~: 4/15/02 N Sc5:I5~n:butyl'F'hihalale 4/15/02 N ! SO i6r-ri-tiutYIPhthaii.te 
4/15/02 N -sb;5i=ri=oclylPhihaiate 

, E fiiBsB002 1"'885000202; 4/15/02 N s6 TD,:n=ociY:iphihalate 
EiilSSB003 i f88SB00302' 4/15/02 N SO : Oi-n-octylphihalate 

· El!18SBOOfITs8sEliiof6-2 4/15/02 N SO. FloLJranthene 
:E-1~~~B-00-2t]:S8S'E30020~_i 4/~S/02 N~o~li=1olJrariihene 
· EHl8SB003 I 188SB00302: 4/15102 N SO, Flouranthene 
E188SBOoT: 1885BOO{ 02' 4/15/02 N SO i Fluorene 

...... _._._-----,---- .... -----._-. .. . 
· E188SB002 i 188SB00202 4/15/02 N s6 iFluorene 
I Ei88SB0031188SB00302T 4715/02 N ,SO'Flu'orene-
"E1E'-8SBOO:f!188SBooiii2' 4ii 5/02' N SO Hexachlorobenzene 
;Ej~~SBOO~[i8i~B(j(j2.0? 4/15/02 N SO':HexachlcJrlJbenzene 
· E188SB003 i 188SB00302' 4/15/02 N SO ,Hexachlorobenzene 
i E188SB001!188SB00102i 4/15/02 N Sb-THexachlorobutadrene 
'E1885B00211885800202"'4/15/02 N SO IHexachlorobutadiene 
! E18858003: 188S600302 i 4/15/02 N 
E18SSB001 j188S800102 4115/02 N 

'E'i'88sBoo2T188SB00202 '4115/02 N 
~gJ;~~;~_~:;;~~~~Od~:~~~d~ene .J3_i_~-I=Q.4~~_·~~_~hNQ.95 
SO !Hexachlorocyclopentadiene ! 360! U I ug/kg! CNC95 
S61Hexachlorocyclopentadiene- ; 370rO Tug/k9TCNC95 
SOHexachloroethane- ·'3io1-en-ug/kgn:::NC95 
SOHexachloroethane l-36o-t-uiugik9 1'CNC95 

r E188SB003nS8SB00302 41i 5/02 N 
· E188SBoo1I1@ss.oo102: 4/15/02 N 
E188SB002: 188SB00202 4/15/02 N 
E188S80(3) 1885806-302 '.' 4ii 5/02 N 
E1s,si'fBo011s·8sBiio102. 4/15/02 N 
E18,3SB002 :113888002621 4/15/02 N 
Ei88SB003'113SS800302 4/15/02 N 
E1813SB001 ·188SB00102 4/15/02 N _. - ~-~-----.-~- . 
E188SB002 '188SB00202 4/15/02 N 
E1885B003' 1 B8S800302 4/15/02 N 

SO : Hexachloroetflane 1-3--7-0 rU-:ugikgl CNC95 
SO~lridef1()( 1,2,3~c,d)pyrene . r_~o-:tJ -1~9ikgICNC95 
SO 'Indeno(1 ,2,3-c,dJpyrene I 240' J 'ug/kg! CNC95 
SO ilndeno(1 ,2,3-c,eJJpyrene250 ,-J'r ugikg tCNC95 
SO Isophorone .. ... . 37iiT"O !ug/kg' CNC95 

. - '._. ., .. __ .- ,-- '-y' . .. 
SO Isophorone i 360' U !. ug/kg, CNC95 
SO Isophorone 370 i U lug/kg' CNC95 
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'E1885B003 
----- --- ---

E188SB001 . - .. _----
. E188SB002 N 

N 

SO ,Phenol 
SO ,Pyrene 

.. S()-II'yrene 
SO [i'yrene-
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Pesticide and PCB Analytical Results for Subsurface Soil Samples 
SVv'MU 188, Zone E RFI, Charleston Naval Complex 

i E 188SBo.o.1 ! 188SBo.o.1 0.2 4/15/0.2 _.- ---.---.~-~-----~-~ 

, 1 

i E188SBo.o.21188SBo.o.2o.2 4115102 
r--".-----.---~--.-.-". 

· E1~~~o.o.3 188!:)§o.0:l~~1 4/15/0.2 
,E188SBo.o.1 188SBo.o.1o.2' 4/15/0.2 
\..----_. ~---".-.---.-.-, -"" 

i E188SBo.o.2 ,188SBo.Sl~~ l 4/15/0.2 
f~~~8S_El294188!:)§Oo.3o.2, 4/15/0.2 

-::::~:::-:J::::::;:~~: .. ::~ :::: 
, I 
i§~~.B8~_Bo.q:J1188SEl.2o.303,. 4/15102 
E188SBo.o.1 1 188SBo.o.1 0.2 4/15/0.2 

ifl8SSBo.o.iils8SBOO'ioi 4/15/0.2 
"- ! ,-" - -- ,,' 

'E'l :S8SS003i-fSSSBO()3()2 - 4/15/0.2 " .. ".- '-1" 
'E'188SBo.o.1 il88SBo.o.lo.2 4/15102 
".-~----.-,-.~--- ,-, 

I 
i E'188SBo.o.2 il88SBo.o.202 4/15102 

--- ---_., --, , 

I E188SBo.o.3 '188SBo.o.3o.2 4/15102 
r E188SBo.o.1 188SBo.O';'6"21 4/15/0.2' 
i ETBBSBo.02 ci88SBo.o.202; 4/15102 ' 
: El138SBOo.3 '188SBo.o.3()2 t 4/15/0.2 
Ei'8858001 -188SB00102 1 4/15102 
f1138SBo.o.2, i 888Bo.o.2021 4/15102 

. E188SBOo3T'188SBo.030i: 4/15/0.2 ' 
,El'i18SB()01!i88SBo.01()2' 4/15/0.2 
-E~!'il8SBOom 88S.§~j(j2§.?' 4/15/0.2 
,E188SBo.9:lj1B8SBo.o.:lo.21 4/15/02 
E_l.s8SI:l9()11L~_S.I3()o.1()3 4/15102 

:li{i~i~i+t~~ii&~~'g~; :;~ i;~~ 
• E188SBo.o.2 1 188SBo.o.2o.2 ' 4/15/0.2 

- - ---------------<.-- . _._--- ._----" 

· E1El.8,?§_~o.1J1B_~S.B,o.Sl.:J02 4/15/0.2 
· E188SBo.o.1 i 188SBo.o.1o.2 4/15/02 
· E188SB002t188SB()0202 4/15102 

".- - - ----+- -- -- - -
E188SBo.o.3,188SBo.o.3o.2 4/1510.2 

N 

N 

N 

N 
N 
N 
N 

N 

N 

N 
N 
N 
N 

N 

N 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

,Aldrin 
,Alpha BHC 

SO i (Alpha Hexachlorocyclohexane) . 1,5 i U ! ug/kg i CNC95 
ifiIpha BH-C .. ·-----r- , r--+" T 

SO 1I,(~.PJ1a.H~)(achloroCi'~IOh_E!~an~LU~ 'll-LJ..-~ u_g/kgJ. C~C95 
,Alpha BHC ! I I 

SC) .. 1 (Alp~al:lexaCtll~r.<Jc~cl~~xan_e)+_1.:5J_U_ LiJfJl~9JCNC_95 . 

~g-I~:~~~:~~i~;~~~,u'----'-'I ~:~ I-~-+~~~~+-g~g~;, 
SO-I Alphil-cfilordiine'" ... -----'T1S+-U iUQ7kgiCNC95 

______ .. _~ __ ~ ___ ._~_. ___ _ _ __ ~. __ ~.~_l- __ . __ . ___ •. _-< _____ •• ___ J_~ __ _ 

r Beta BHC : I ; i 
•. sg_-H§~"f1~Xa<:hlor.?~gloh~anf!L~,!'.§ .. +J!.._I_U9l!<9,:,<::r-JC95. 

Beta BHC , , . , 

SOi(£3et"Hexachlorocyclohe)("n.e) ! 1 A [ Ui ug/k9
l
LCNC95 

IBeta BHCT-l . 
SO i (Beta Hexachlorocyclohexane) ! 1.5 I U : ug/kg i CNC95 ---'''-.- --- "., .... ,-.. , .... --... , ,,,.--,. ,----'--1'." - .. 
SO : Chlordane I 15 ! U i ug/kg. CNC95 - - ---, ._--------'. __ .. ----~-----,-- -·-·-~I--- ~--~-- ---,-,-
SO IChlordane I 14 1 U ',ug/kg i CNC95 
SO· iCtijordane i' 15 rlT --ugikgTCNC95 ,-______ 'j _" -_·_}~ _________ i 

,Delta BHC ,;. 
SO ((Delta Hexachlorocyclohexane) i 1.5 ! U . ug/kg I CNC95 

-~--'- ----,,-~--,-- .. --- - ... _---" ,--_ .. _--,.',,,--~--. -.-- ._--.--_._------!-- - ,.-
I Delta BHC ! I ' , , ! ; , , 

SO I(Delta Hexachlorocyclohexane) • 1.4 I U uglkg! CNC95 
j----.- ----,_._----, - --,--,--- -----------~------4- -------j- ,-
,Delta BHC I I I ; 

SO : (l2.!lita,':iEJJ<.a.chlor?cygiohexane) i ,.!.:.!5_+ t J LiJ_8/k9 19N,C95 

~g m:~:ai:~ ... ... ·····---+Hi ~+~~~~~+g~g~~. 
~g ·~~~[~Suan,~=~~~=I~}t-QJ~~7~E2~E~~ 
s6' Tfndos'uifan'l . ! 1.4 ! U i ug/kg j CNC95 

_ .. - ----------------. -- - - ---<------ ---,---- - -, .,- --r--- -- -
SO ! Endosulfan I ! 1.5 I U ; ug/kg ! CNC95 
SO i E'ndosulian -I i· ·----T2~8tU_lugikgr CNC95 
Sb··IEndos'uifan'II--~T2~71-Tl1ug7k(irc;-r,~-c95 
SO iE-ndosulfa'ii-lj ··-'--"T2~8TU-Tug/kgTCNC95 
SO ; Endosulfan Sulfate .., ~2:8 !' 0- [ug/kgT CNC95 
SO :Erldosulfan Sulfate; 2~i rU_iugikgTcNC95 
SO' IEnclosuiianSulfate ·'-'-T 2,8--1Lfl ug/kglCNC95 
's6 l Endiin -- - i 2-.-8' T 0- !ug7kgTCNC95 

.. ---- j-- . f-- -.-,- - ~--' -,--- ------,-
SO IEndrin , 2,7 ! U ; ug/kg, CNC95 
SO : Endrin r 2,gTlT .: ug/kg iCNC95 
SO Endrin Aldehyde ; 2,8U' rug/kg' CNC95 
so !EndrinAlciehyde ... i2:7 ul ug/kg'CNC95 
so Endrin Aldehyde r 2,8 ' U ug/kg CNC95 



APPENDIX A 

Pesticide and PCB Analytical Results for Subsurface Soil Samples 
SWMU 188, Zone E RFI, Charleston Naval Complex 

4715/02 " 
411s';02 
471S/()2' ';rJ'-"I-~61~;QEit~,'f&~~f~~~i~~ 

iliiiiiiii,;' :mi~; , 4715/02 

i 4/15/02 
"4115/02 N 
,4/15/02 N 

4/15/02 N 
4/15/02 N 
4/15/02 N 
4/15/02 N 
4/15i02 N 
4/15/02 N 
4/15/02 N 

~ ____ .t _______ . ____ i U 

'" "'{~j' ,~, 't ~U~9~/~k9~;~~g~t, 
'''t ",'" ",,', ~C95 1 A i U : ug/kg! vi , __________ ~_ ~ __ _____ 1. __ . __ . __ ,. _____ ' ___ ., 

, 1,5 i U 'tug/kg! CNC95i 

::,~~:4.S::L::C 1~!iIB.Q~.c2t,j'C'95J 
1 A ; U : ug/kg; CNC95 i 

- ,.-', .... --- ---- ,-, ---- .. -~--- -, .. ·----···--l 

" , 1,5, l,J"l':l.g!1:9I CN"C9~~ 
",.J,_':"~, l" ,LJ"L':l.g/kg-,-~.0l'?" 
",~,,].:.U_JLJ ug/kg CNC9~J 

;1.5 lUi ug/kg , CNC95 i 
'636' :J; ug/kgCNC9S'i 
, '':4 iU, ug/1<9j CNC95 """,-""-",,,,,,,-----,-.. 1 
, 1.5 I U ! ug/kg I CNC95 I -_.-.,------, ._- ... ,._-.--,--,---_ .. _- .... _., 

'15 i U i ug/kg i CNC95 ! 

'14 U ~ug7kg I CNC95 i 
Uug/kgTCNC9S1 

-," .,--_. T--~·---·-·! 
J i ug/kg i CNC95 i 
LJ'lu9/kgTCNC9S: 
,',-~'" ,-" 

U ug/k9! C;t-Jc::95 i 
J ug/kg; CNC95 : 

V ' ULJg/k9: CNC9S': 
1 ,1 ' J ug/k'g 'CNC9S1 
2,8 U ug/kg i CNC95 ' 
,'7 u, ug/kg CNC95 i 

; ,>,8 ' u Tug/kg'iCNC9f'-: 
"i':3y-rUJ iuglki:i1CB""c-g5:J 

;"36': U : ug/kg: CNC95 : 
'31' U rug7kg r CNC95'! 
'T:iffl.)' l.lg/kgT CN-C951 

"'-, ":36 -'U-:ug/kgTCN C95 '1 
:37 u. ugikgTCNC951 

~'"~.--~~"---- --, 

37 U ug/kg i CNC95 ' 
-'.- -------,> .. ---~-----. i 

36 U ug/kg I CNC95 I 
- -f' -_. ~--.-.,-- "---- .---.~ j 

37 U ug/kg~C_t-J.C::.9'? 1 
:37 U I ug/kg I CNC95 i 
:36 U lug/kgiCNC95; 
37 U: ug/k'gTCNC95 • 
37 u· ug/k9: CNC95; 
36 U ug/kg CNC95 
37 u. ugikg. CNC95 I 
75 U ug/kg', Ci,j'C-95 I 

73 U ug/kg I CNC95 
75 U ug/kg , CNC95 ' 
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4115/02 
4/15/02 N 
4/15/02 N 
4/15/02 
4/15/02 

N 
N 

'",." ---

!To~<phene 

iI()~aphe~ 
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Inorganic Constituent Analytical Results for Subsurface Soil Samples 
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~;.l tltl:;_~UU_1L188SB001 i 
tltl:~tjlJUL i 18881300202 N i -s(Y-Aiu-minum 

l-~~-~------+ -~-.----- - . _ .. + ___ .. ___ .:.-_______ ... _. _____ _ 
, E188SB003, 188SB00302 i i SO ,Aluminum 1---·-----------+---------- - _______ . __________ . ____ _ 
- E188SB001 i 188SB001 02. 4/15102 _ NL!3(J ;Antimony 
I E188S8()02 t1888800202 '--4/15/02 i . N i so ,Antimony 

[~-~!~~~g6*~~~~~~-~j+{;~~~~+--~--+~g -i~~~~~ny_ 
i --~88S--B0.9Xt1888EfQO?Q'i;_ ~~-5/Q~l=i::i~T~()JAr~en0-- - -

~~~~-~06~ I ~ ::--~~6~1~-H,;3~6~~i'-:-~-±~g +. ~~~~%£. 
I E188SB002 188SB00202! 4/15/02 N I SO 'Barium !-- • -t-------- --_____ : + ___ ._. ___ ._ 

: E188SB003 188SB003021 4/15/02, N I SO IBarium 
[ E188SB001 1888B00102; '4/15702 -t ----H -t--SO!Berylliufn 
~E188SB002I-188SB00202: 4115/02 ± ----N ~ - SO-Seryjliurn 
:E188SBOO3i188SB00302 -47T51021---N- :so -,Beryllium --
1---------_·\-------- -" '. -.----.-- ----.--- -,·I __ ·~ __ ·'" __ ~·~_· ____ m__ - _. 
~!=:.1.88SB001 i 188,!';B00102 4/~~/O~LJ'lL~OJCa~rnium _ 

f ~~ ~~~~~6~t ~ ::~~~6~~} i ·1;~~~~~+---'~ . f~g -f&~~:~:~ f------.. ----- -'.'-.- --_ .. ----""'--_ ... _._ .. --~ ___ --+-~_. ___ ._ ... _. 
, E188SB001 , 188SB001 02 - 4/15/02 i N i SO [Calcium 
IE188SBO()211S8-8soo20Y 4ii5702T-j\J- -~SOiCaICium 
:E188SS003!188SB00302 ··4/157021 N . - 80 Calcium 

CNC95 
I CNC95 ~ 

,- .--~.-.. " 
,: .. ~ .. ",.! CNC95 

CNC95 

. E188SI3001!188SI30M62. 4/15io2T-N . 'SO-Chromium, Total. 
i E188SBOoil 188SB00202, 41i57ii'21-r'f ···.-SO-Chromium, Total, --______ -'.. ___ . ____ ,_ ~~. ___ ,_ ' __ . __ ..L ________ " . ,. ___ . __ '. ___ _ _._ 

, CNC;95 , 
. mg/kg . CNC95 I 

95 = ~ mg/kg CNC95' 
'" - __ ... ,,_._ I _ ",,, _ "-

5.4 = mg/kg I CNC95 
'E188SB003! 188SB00302 i 4/15/02 i N SO Chromium, Total 
'E188SBOofr188S800i02' 4/157021 N SO Cobalt i-----· .- ~----- .--- .--- ,. ..- -- -,.. .., .. - .- -.----.. 
i E188SB0021188SB00202, 4/15/02 IN: SO [Cobalt ,'.--".-----.---,---.-__ ._. __ -_~_, ____ ,_,, ___ .-1.-______ • ____ ,. __ ... _ .+.,_,_. _ 
I E1885B003~8SB00302: 4/15/02 I N i 50 jCobalt 
-E188SBOoi 1188S800102T4/15702T--~r---i-so--iCopper 
i E188SBO()2i188SB00202, -47151021'. N'so-1copper 
IE'188SB00311S85B00302 ; 4ii 5102 . - N+ so TCopper . 

f~;=~ffi{~~~~~1~lt1;~-~j~~ i-:-~~--r~g~Tg~~~~t 
,-. ---~-~---.\- ----------- ---, .-,---,--"._, -._----. __ .. ,--_. -.---
I E188SB003' 188SB00302, 4/15/02 i N iSOCyanide ,._------- -- ,-~--- ,--------- -·~----·-r- ---~--- ------, --- _ - - ----- --- - - -
i E188SB001 i 188SB00102· 4/15/02! N ! SO 'Iron L ____ , __ ---.1-. ________ ... _ ...... _' _ •.• ~._._.J.., __ .. ~,_o_, ,.).,_._,_~ __ ., __ ,~ 

i E 188SB002 ! 188SB00202 ~ 4/15102 i N i SO ,I ron 
),--- ---:--- •• ,. _·, _______ cc __________ 1 ________ ." ~-'-'----.. -"--' 
, E188SB003 ~ 188SB00302 4/15/02 i N I SO :iron 
!~f88S~ci01ii88SBOoi02 . 4/1~Q2J~_·.N,J-s:Q--i:L~ad 
l E!~.?SI:lQ9_~!!~8S __ ElOQ~Q2; _ 4/.1 5/03L __ ~ __ JSQjLe"d. 
:E188SElQ9~L!88~El00302' 4/15/0.? .. 1 .. t:J. ~. ?O _.~Le_ad 
[E188SB0011188SB00102' 4/15/02, N '. ~O tl\:1agneslum 
> --- - -~--,,-- .. t·----, ... _ .. ---_. ,.,.' '- -- .,,--_ .. - -
I E188SB002,188SB00202 4/15/02 i N SO 'Magnesium 
r [::1888800311885800302 4i2~9?I ___ t-JTSO jMagneslum 

E'1 88SS0()1- Y1S8SB001()2 4/15/02, N-SO'IVlanganese 
E188813002: 188S800202 4/15/();2l N S6'i\1anganese 
E188SB003,188SB00302 4ii5/02' N _SO Manganese 

B mglkg!CNC95 
0_78 I J . mg/kg CNC95 ! 

! 0_G8 1 J I mg/kg i CNC95 • 
:o):f lj::lrrig7~gJCNc;s.5 

1.13 ! J ,mg/kg' CNC95 ' - ,. +-,--,,-~.~ .. ~--- .. 
, 0_92' J i mg/kg , CNC95 I 

i 1.13 i J r mg/kg r CNC-95 
;1 .t':U-:-mg/kg: CNC95 . 
~-. -. -"~-'-+-"--"';'-'----------'-

: 1.1 'Ui mg/kg ! CNC95 . 
1.1 :0 i mg/kgl CNC95 

156001 = i mgikgiCNC95 
'32_(~Q-; ~ Tf:1~Zkg'~-,'g-~_q~~(j 
• 4400' = 1 mg/k~UCNC95' 

5.11 = mg/k\l~ CNC95 
3.13 = I mg/kg' CNC95 
5.13 ' ='mgikg CNC95 
4,'0 J! mg/kg , CNC95 
1 flO J. mg/kg . CNC95 . 
3(iO J I mg/kg _ CNC95 
15 J' mg/kg CNC95. 
8.7 J mg/kg . CNC95 
14 J mg/kg CNC95 



APPENDIX A 
Inorganic Constituent Analytical Results for Subsurface Soil Samples 
SWMU 188, Zone ERn. Charleston Naval Complex 

, E1885Bo.o.1 • 1885Bo.o.1 0.2 
, ._---"-{ 

: E188SBo.o.211885Bo.o.2o.2 N 50 
rE:-188SS003'1885Bo.o.3o.2 N 50 
n::~88~;S-Q.6TY188SSo.o. 10.2 N 50 
i E188SBo.o.2 1 1885Bo.0202 4/15/02 N 50 i Nickel 
tE188SB003\ f885B00302 4/15/02 N 50 ,Nickel 
iE188~;B061niii:fSB00162' 4/15102 N 50 Potassium 
W188f>!'.20:mS8SBOo.202 4/15102 N'- 50 iPotassiu-m"-
I E188SB003 ,1885Bo.o.302 4/15/02 N ,50 iPolassium-
8si:isooon 1885B00102' 4/15/0.2 N 50 iSelenium 

EE-- 11- 8888§)BBOo.0023~1111".'8888:55BB--o.OOO 230022-~441I'1155110o.-22-ti 'NN-~~'S6'rseIE>nium" 
~' ' 50 selenium 

I E188~;B6oTh88SBO()1()2 4/15/02 ~, 50 ,5ilver 

~~~~!~g~H~~~~6~;6r:~~~j6;~g :~t:i 
[E188SBOoi;is8SB00102 4/15/()2 i N 50 50dium 
t~!8~~;!:I002J 1885B00202 4/15/02 N 5050dium 
~E:!.88~;.§.9_0:JL18..s_5B00302, 4/15/02 N 5050dium 
! E188SBo.01 '1885B001o.2 4/15102 N 50 ,Thallium 
[E188~~;g-()02'1885B00202, 4/15/02 N 50 'Thallium 
i E188SBo.03 1885B00302 4/15/0.2 N 50 Thallium 
t:§I88~;B()_ci~11i 885BOo.1 02. 4/15/0.2 N 50 Vanadium 
i E188SBo.o.2 i 1885B00202 4/15102 NSOVanadium 
;-1:188SS003T1885BOo.302 4/15102 N 50 Vanadium 
n~188SB'cio.1-riB85Bo.01o.2 4/15/0.2 N 50 Zinc 
1}1'88SBQ()2J_1B8~B00202 4/15/02 N 50 Zinc 
I E188SB003 ! 1885Bo.0302 4/15/02 NSO Zinc '-- --_ .. -_._. 

i :":':'''',,''<'' '------, , CNC95 , 

.' CNC95 
: CNC95 

, mg/kg: CNC95 ! 

U img/kg CNC95' 
! 12, ,', " : mg/kgi CNC95 
r7,7 i'-j'-:mg/kg :C[\IC95', 

'T' 9,9'1-.)- ',' mg/kg' CN'i::95" 
-.- ,,~-~-. ! ------ - ,'- ,- - --"-- - - - -,--

" 7,1 i =, mg/kg, CNC95 i 
1 .-,------. ---- j -- -------,---- ------j +_4..,_ Li:J.!rng/k~LQr-J Q?5.J 
L7: 1 : __ =~l.TJl.g/kg i CNC95 , 



__________ _ _ ______________________ A~p,___'p~e_n_d_ix_B 



The following primar)' nags were used to qualify the data: 

[=] Detected. 111(' analyte '.'las analyzed for and detected al the concentratIon .,hown. 

[Jl Estimated. The i1nalytc was present but the reported vclue :nay not Ill' ,Kcurate or 
precIse. 

[U] Undetected. The analyte was analyzed for but not detected above the method 
detection limit. 

[UJ] Detection limit estimated. The analyte was analyzed fo: bul qualified as not 
detected; the result is estimated. 

[R] Rejected. 111e data is not useable. 

Secondary Data Validation Qualifiers 

Code 
2S 
BL 
BD 
BS 
CC 
DL 
FD 
HT 
IB 
IC 
IS 
LD 
LR 
MD 
MS 
OT 
PD 
I'S 
RE 
SD 
SS 
IN 

Definition 
Second Source 
Blank 
Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision 
Blank Spike/LCS 
Continuing Calibration Verification 
Dilution 
Field DuplIcate 

Holding Time 
In-Between (metals - B's ..... J's) 
Initial Calibration 
In temal Standard 
Lab Duplicate 
Concentration exceeded Linear Range 
MS/MSD ()r LCS/LCSD Precision 
Matrix Spike/Matrix Spike Duplicate 
Other (see DV worksheet) 
Pesticide Degradation 
Post Spike 
Re-extraction/ Re-analysis 
Serial Dilution 
Spiked Surrogate 
Tunc 

SWMU 188 ApPENDIX B DV SUMMI\RY 1 Of2~--- ---- ----2 ---



T
ab

le
 1

 -
C

he
m

ic
al

 A
na

ly
tic

al
 M

et
ho

ds
 -

F
ie

ld
 a

nd
 Q

ua
lit

y 
C

on
tr

ol
 S

am
pl

es
 

St
al

io
n 

10
 

SD
G

 
"S

ar
rl

pl
~"

ID
 . i

.;
[~

~S
~m

pl
~i

b'
 .

i·
ii

~t
.l

l:
~I

I:
'M

.t
;l

lf
! 

,S
aM

pl
e;

 ,
U

pp
er

 
ii

i.
 

. 
.
.
 

C
ol

le
ct

ed
 I

 '. I
!
i:

:r
y

p
e
 

. 
De

p~
h 

. .
 

i 
• 

S
24

26
4-

:-
-

• 
sc

 

5
2

4
2

6
4

7
'2

 
so

 

\J
CS

:1
~ 

E
18

8S
60

'J
2 

18
8S

60
02

01
 

S
2

4
2

6
4

7
'3

 
0

4
,'

 5
0

2
 

8
0

 

so
 

p 

~C
ii

5 
E

1
8

8
S

B
0

0
2

 
1

5
8

8
B

0
0

2
0

2
 

S
2

4
2

6
4

7
*4

 
, 0

4'
:1

5:
'0

2 
so

 

\J
C

9:
:: 

E
: 

2
8

S
6

0
0

2
 

1
8

8
S

6
0

0
2

0
2

R
E

 
S

2
4

2
6

4
7

*4
 'R

E
 

! 
0

4
/1

5
"0

2
 

8
0

 
LR

 

'J
C

9:
: 

E
' 3

8
S

8
0

0
3

 
1

8
8

5
8

0
0

3
0

1
 

: S
2

4
2

6
4

7
'5

 
0

4
/1

5
/0

2
 

8
0

 

~
C
9
S
 

E
' 8

8
S

8
0

D
3

 
1 
8

8
S

8
0

0
3

0
' M

S
 

; 8
2

4
2

6
4

7
'3

0
 

04
/1

5,
'0

2 
8

0
 

S
0

 
SD

 

'~
C9

5 
E

1
8

8
S

6
0

0
3

 
1

8
8

S
6

0
0

3
0

2
 

! 
8

2
4

2
6

4
7

'6
 

: 0
4.

'1
5/

02
 

8
0

 
3 

,C
9

2
 

E
 1

8
8

8
B

8
0

3
 

1
8

8
8

B
0

0
3

0
2

R
E

 
8

2
4

2
6

4
7

'S
'R

E
 

04
:1

5/
Q

2 
8

0
 

LR
 

"':
C

95
 

1
B

8
E

B
0

0
1

 M
1 

8
2

4
2

6
4

7
'1

8
 

0
4

/1
5

/0
2

 
W

G
 

E
B

 

'.J
C

9S
 

F
IE

L
D

O
C

 
1

8
8

T
B

0
0

1
M

l 
S

2
4

2
6

4
7

*2
1

 
W

G
 

T
B

 

,C
9

5
 

L
A

B
O

C
 

4
2

6
4

7
2

3
L

B
 

8
0

 
LB

 

~
C
9
5
 

L
A

B
O

C
 

4
2

6
4

7
2

4
B

8
 

.8
2

4
2

6
4

7
'2

4
 

8
0

 
B

8
 

j
'
~
 

~
C
9
5
 

: L
A

B
O

C
 

8
2

4
2

6
4

7
'3

7
 

LB
 

!4
2

6
4

7
3

7
L

B
 

W
O

 

~
C
9
5
 

L
A

B
O

C
 

, 4
2

6
4

7
3

8
B

8
 

8
2

4
2

6
4

7
'3

8
 

W
O

 
B

8
 

,C
9

5
 

'L
A

B
O

C
 

4
2

6
4

7
4

4
L

B
 

8
2

4
2

6
4

7
'4

4
 

8
0

 
LB

 

8
2

4
2

6
4

7
'4

5
 

8
0

 
B

8
 

:to
we

r" 
D

ep
th

 
',I

IO
C

';
 

.; 
~V

OC
~*

li
 '
;:

'i
'F

'~
fi

 
I 

'P
C

B
" 

'. 
S

W
82

60
B

 
S

W
8

2
7

0
C

.·
 S

W
80

81
A

 
SW

80
81

 

: '
 : ,

'i::
:!"

, .. 
, 

\ 
x 

x 
x 

x 
x 

x 
--

--
-

-
~
-
j
-
-
~
-
-
-

i 
x 

x 
~ 
-
~
-
I
-
-
~
 
-

-
-
-
-
-
-
~
.
-

~ 

X
 

'
X

 
X

 
x 

f-
-

X
 

I 
X

 
X

 
x 

-
-
-
-
-
-
-
-
-
-
r
-
-
-
-
-
-
-
~
 

--
-"

--
--

_.
_-

,.,
 

X
 

X
 

X
 

x 

x 
x 

X
 

x 

x 
X

 

x 
X

 

X
 

x 
x 

x 

x 
X

 
X

 
x 

_
_

_
_

_
_

 L 
_

_
_

 ~ _
_

 , _
_

 

X
 

. 

D
AT

A 
Q

U
A

LI
TY

 E
VA

LU
AT

,,"
 

JM
M

A
.:l

'( 

M
et

al
s 

S
W

60
10

B
 

x x x x --
--

--
--

--
-r

 

X
 x x x 

M
er

cu
ry

 
S

W
74

71
A

 

x x x x x x x x 

C
ya

ni
de

 
S

W
90

12
A

 

y x x x x x I x 

___
_ i _

__
__

__
_ J

 
_

_
_

 ~
 __

_ _
___

.:.. _
__

 . 
--

-1
--

--
-

X
 

! 



;N
C

9
5

 
. L

A
B

O
C

 

~
A
T
R
I
X
 C

O
D

E
 

;
O
~
S
o
i
l
 

;Q
 ~
 S

oi
l 

Q
C

 S
am

pl
es

 
va

" 
W

at
er

 Q
C

 S
am

p!
es

 

:A
M

P
L

E
 T

Y
P

E
 C

O
D

E
 

IS
 •

 B
la

nk
 S

pi
ke

 
:s

 . 
E

qu
ip

m
en

t 
B

la
nk

 
"B

 ~
 T

rip
 B

ia
nk

 
D

 •
 F

ie
ld

 D
up

lic
at

e 
I -

N
at

iv
e 

S
am

pl
e 

1S
 ~
 M

at
rix

 S
pi

ke
 

4
2

6
4

7
4

8
B

5
 

;D
 -

M
at

rix
 S

pi
ke

 D
up

lic
at

e 
R

 -
La

b 
R

ep
lic

at
e 

B
· 

La
bo

ra
to

ry
 B

la
nk

 

,N
A

L 
Y

S
IS

 C
O

D
E

 

'O
C

 -
V

ol
at

ile
 O

rg
an

ic
 C

om
po

un
ds

 
iV

O
C

 •
 S

em
iv

ol
at

ile
 O

rg
an

ic
 C

o
m

p
o

u
n

d
s 

'e
st

 -
P

es
tic

id
es

 
'C

B
s 

-
P

ol
yc

hl
or

in
at

ed
 B

ip
he

ny
ls

 

·5
2

4
2

6
4

1
'4

8
 

S
W

M
U

 1
BB

AP
PE

f..
D

:X
 B

 D
V

 S
U

M
M

AR
Y 

-1
 O

I'"
2.

D
O

C
 

D
AT

A 
Q

U
A

Li
T

I' 
E

V
A

LU
A

TI
O

N
 S

LA
A,

',1
AR

'1 

5
0

 
B

5
 

L 
x 

x 
l 



DATA QUALITY EVALUATION SUMMARY 

Organic Parameters 

Quality Control Review 
The following Ii,l repfl'ol'nb thl' ClA/ClC mmsure, that wcre reviewed during the data 
quality evaluation pron·durl' tor organic data. 

• Holding Times The holding times are evaluated to verify that samples were extracted 
and analy",cd \\'lthm holding tinlCS. 

• Blank sample, Method hlanks, trip blanks, and equipment blanks were provided for 
this projcct BLmk s,'mples enable the reviewer to ,iL'termine if an analyte may be 
attributed to sampling or laboratory procc'dures, rather than environmental 
contamination fn)n) site dctivitics. 

• Surrogate Recoveries - Surrogate Compounds are added to each sample and the 
recoverief, are used to monitor lab performance and possible matrix interference, 

• Lab Control Sample (LCS) -- This sample is a "controlled matrix", either laboratory 
re,lgent water <lr ( lttawa "mel, in which targl'l compounds have been added prior to 
extraction/ anall's" The rt'covcries serve as ,1 monitor of the overall performance of each 
step during thl' andlvsis, II1cluding sarnple preparation. 

• Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples - Spike recovery is used to 
C'valuate potenllal Ill(ltrix mtl'rfl'rences, as well as accuracy. Precision information is abo 
determinfd b\ (alculating the reproducibility behvl'en the recoveries of each spiked 
parameter 

• 

• 

• 

• 

• 

GC/MS Tuning l'hl' mdSS spectrum of the tlming compound is evaluated for method 
compliance. The criteria M(' l'stablishcd to vl'rify the proper mass assignment and mass 
re:~ollltion. 

Initial Calibration The mitial caltbration ensures that the instrument is capable of 
producing aC<'''totable' qualitative and quantitative data for the compounds of interest 

Continuing Calibration The continuing calibration checks satisfactory performance of 
the instrument and lts predIcted response to the target cornpotmds, 

Fidd Duplicate Samples 
a native and it:-- duplicate 
compounds an' d<'lecied 

l'hese samples arc collected to determine precision between 
fhis information em only be determined when targl'l 

Internal Standards The ll1ternal standards (retention time and response) are evaluated 
for method colllpiJanc<' The internal standards are used in quantitation of thp target 
parameters ,1lld lll()nJlor the instrument sensitivity and response for stability during 
each anillvsi~ 

---------
SWMU 188Al'f'ENDIX E DV SIIMMN;, . 'j>;' iV' 



OA-:A JUAUTY EVALIJAllON SUMMARY 

• Confirmation ~ If GeMS rnel:hodolog:v is not initially used formalysis, SW-846 method 
SOOO requires confirmation when the composition of samples is not wi'll characterized. 
Therefore, even when the identification has been confirmed on ,] dissimilar column or 
detector, the agreement of the quantitative results on both (olunms is evaluated. For 
Pesticide and PCB ,malyses covered in this report, confinnation was performed using a 
dissilnilar analytical column. The laboratory analyzed samples \vith a gas 
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition. 
Per SW -86 method 8000, a criteria of 40% Relative Percent Difference (RPD) was used as 
the acceptance limit. 

Volatile Organic Compounds (VOC) Analys€!s 
The QA/QC parameters for VOC analyses for all of the sample; w,"c within acceptable 
control limits, except as noted below: 

Holding Times 
Samples 5242647*1 through 5242647*6 were prepped outside of the 48 hour encore holding 
time due to the holding of samples in the field for 24 hours. Detect compounds were 
qualified "J", and non-detected compounds qualified "Ur· 

Blanks 
The VOC target parameters detected in blank samples are listed in Table 2:. 

TABLE 2 
Blank Contamination: VOCs 
Charleston Naval Complex, Zone E, SWMU 188, Charleston, SC 

-+-----~~~--- -j-- --~.----~. -
,188EB001Ml EB B.O ~g/L <80.0 fig/Kg 

If a target parameter determined to be a common contaminant was reported in a field 
sample, and the concentration was below the level detennined 1:0 b,c' due to blank 
contamination, the following actions were taken: 

• If the concentration was above the reporting limit, the numt'ric result was lU1changecl, 
but it was flagged "U", as undetected. 

• If the concentration was below the reporting limit, the numeric result lVas changed to 
the value of the reporting lirmt, and it was flagged "U", as w1detected. 

The results qualified due to blank contamination are listed in A ttaci,men t 1. 

SWMU 188 ApPENDIX B)V SUMMAny -lOF2-Dc-)C----- -----6---~--·---- ---



OAf A QUALITY EVALUATION SUMMARY 

Recoveries - Surrogate, MS/MSD, and LeS 
All Surrogate, MatrIX Spikl' (MS), Mah'ix Spike Duplicate (MSD), and Laboratory Control 
Salnplc (LCS) n~l'()\Tri('..., wcn' within acceptable qualitr· ('onlrollinlits, except as nokd in 
Tabk 3 below 

TABLE 3 
Surrogate, MS/MSD and LCS/LCSD Recoveries Out of QC Limits: VOCs 
Charleston Naval Complex, Zone E, SWMU 188, Charleston, SC 

CNC9S 188S600:l01 MS/ so Bromomethane 208- / 138' 

Acetorl(-~ 

1, l-Dichloroetherlt' 

2-Chforoelllyfvinylether 0' / 0' 

~-----.----

1.2 -DI(;tllurobeflLPfie 

------

1 ,:c. 4- Trichiorobeillelle 

1,2 :,- Tflchlorobe!1.lene 

CNC9S 1 L0419MBLCS Bromomethane 146' 

ACI?tonl' 69' 

Carbon Disulfide 54-

CNC9S 1 L041 9MBLCS 2-Chloroclhylvlnylelher 0' 

CNC9S 1 L0421 MElLCS Acetoni' 67' 
" -------

1,2 4- T nchlorobenz.-mu • 132' 

1,2.3 Tnchlorooerl/f'me L~8'=~~ 
CNC9S 1 L0421 ME:LCS 2-Clllurr )ethylvlnlyf !ther 

. - out of control limits 
-------

SWMU 188 ApPENDIX 8 Dv SII~~MAF" .)' ~ Ii' ., 

23-173 S242647'S 

70' 28 S242647'S 

26' 22 S242647'S 

0·208 0' I 28 S242647'S 

+------

31' 28 S242647'S 

i +-_.-
I 

87' 3S S242647'5 

90' 26 S242647'5 

70· 130 S242647'2, 4-6 

70·130 

70·130 

70·130 S242647'2,4·6 

70-130 S242647' 1 , 3, 
18,21 

70-130 

70-130 
r--

70·130 S242647'1,3, 
18,21 

--------

----------------~-,--- ---~--

---- --------

I 

Detects-,J 

Detects-J 
non-detect~ 

UJ 

Detects-J 
non-detec!:' 
UJ 

Detects arid 
non-detect'-
R 

Detects ,J 
non-detect~ 

UJ 

Detects J 
non-detect', 
UJ 

Detects-,J 
non-detect' 
U,J 

Detects-,J 
non-dctnct" 
UJ 

Detects ami 
non-detect~ 

R 

Detects .J 
non-detect:: 
UJ 

Detccts ami 
non-detect:: 
f1 



DATA OUAI ITY EVALUATION SUMMARY 

Initial and Continuing Calibration Criteria 

All initial calibration criteria and continuing calibration criteria wel'e met, except as listed in 
Table 4. 

TABLE 4 
Exceptions to Initial Calibration Criteria anel Continuing Calibration Criteria: VOC 
Charles/on Naval Complex, Zone E, SWMU 188, Charles lon, SC 

MSL5972-ICAL-04110102, Bromomethane R"=0.986 
15:16 

2-Chloroethylvinylethn r 41.2% 

1,2,4-Trichlorobenzene 43.4% 

1,2,3-TrichlorobenzerI8 49.4% 

MSL5972-CCAL -0411910:<, Bromomethane 60.8% high 
08:05 

Carbon Disulfide 44.8% low 

1 A-Dichlorobenzene 2~~.4% low 

1,2,4-Tnchlorobenzere 38.0% low 

1,2,3-T nchlorobenzere 34.1% low 

MSL5972-CCAL-04121102, I Chloromethane 20.3% low 
14:33 

! Bromometilane 2~i.O% low 

Acetone 21.3% low 

1,2,4-T richlorobenzene 4~1.8% high 

1,2,3-Trichlorobenzene 49.5% high 

CNC95 - All 

S24.2647'2,4-6 

S242647'1, 3. 18,21 

Flags were applied to tlle comp01mds in the associated samples in Ihe following manner: 

• When the percent Relative Standard Deviation ('toRSD) or correlation coefficient (R2) was 
out in the initial calibration .. all associated samples were qualified. Detected compounds 
were flagged "]" and non-detected compounds were flagged "C)", as estimated. 

• When the percent difference (%D) was low in the continuin;; calibration standards, 
detected compounds were nagged "j" and non-detected compounds were flagged "Uj", 
as estimated. 

• When the percent difference (%D) was high in the continuing cllibration standards, 
detected compounds were flagged "J". as estimated. Non-ddected cornpmmds were not 
flagged. 

SWMU 188 ApPENDIX B DV SUMMARY - 1 OF 2.DOC 
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DATA QUALITY l:VALUATION SUMMARY 

Semivolatile Organic Compounds (SVOC) Analyses 
The QA/QC l'arallll'll'r, lor I Ill' SY()C ,1I1'1Ivses tor all of the samples were within 
acceptable control 11l1l1h. l"~ !'pt .1:-, noted below 

Recoveries .- Surrogate, MS/MSD, and LCS 
All Surrogate, Matri\ SpIke (\IS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) ITC()\l'tW" ,,'('n' within acceptabll' quality control limits, except as noted ill 
Table 5 below. 

TABLE 5 
LCS Recoveries Out of QC Limits SVOC 
Charleston Naval Complex, Zone E, SWMU 188, Charleston, SC 

i,-_____ .L.. ------

[ * __ ~_. ~~~~f co~~~_llimits 

Initial and Continuing Calibration Criteria 
All il1l~tial calibration criteria ,lnd continuing calibration criteria were met, except as noted in 
Table 6 below. 

TABLE 6 
Exceptions to Initial Caltbtatron Cnterra and Continuing Calibration Criteria: SVOC 
Charleston Naval Complex, Zone E, SWMU 188, Charleston, SC 

MSD5973-ICAL-04/09102 
22:27 

MSD5973-CCAL-04118/02 
17:27 

Benzoic Acid 

Bellzo (b) Fluoranthene 

Benzoic Acid 

lA-Dinitrophenol 

Bervo (b) fluoranthene 

R'=0.988 

15.1% 

55.8% high 

33.6% high 

23.0% high 

CNC95 - All 

S242641'1, 2, 6 

-------.---------+--------___________ -1 

MSD5973-CCAL -04/22/02 
07:15 

SWMU 1813 ApPENDIX B DV SUIM,IA," iF ? lH " 

Benzoic Acid 

,J .4-0initrophenol 

-------9-

47.3% high S242647'3, 4, 5, 18 

287% high 



TABLE 7 

DATA OUALITY EVALIJA liON SUMMARY 

Flags were applied to the compounds in the associated samples in Ihe following manner: 

• When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R') was 
out in the mitial calibration, all associated samples were qu,[lificd. Detected compounds 
were flagged 'T' and non~detected compounds were flagged "Ur, as estimated. 

• When the percent difference (%D) was high in the continui~ g calibration standards, 
detected compOLmds were flagged 'T', as estimated. Non~detected compOlmds Wl,re not 
flagged. 

Organochlorine Pesticide I Polychlorinated Biphenyls (PCBs) 
Analyses 
The QA/QC parameters for the Organochlorine Pesticide/PCB analyses by method SW~846 
8081 for all of the samples were within acceptable control limits, except as noted below: 

Recoveries - Surrogate, MS/MSD and LeS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in 
Table 7 below. 

Surrogate, MS/MSD and LCS/LCSD Recoveries Out of OC Limits: Organochlorine Pesticides/PCBs 

Charleston Naval Complex, Zone E, SWMU 188, Charleston, SC 

CNC95 188SBOO102 T etrachloro-m-xylene 52' / 49' 60-150 S242647"2 

CNC95 188SB00201 T etrachloro-m-xylene 50' /48' 60·150 S242647"3 

Decachlorobiphenyl 58* I ~j2~ 60-1 ~)O 

CNC95 188SB00201 RE T etrachloro-m·xylene 50'/·14' 60-150 S242647"3'RE 

Decachlorobiphenyl 79/47" 60-1 tiQ 

CNC95 188SB00202 T etrachloro-m-xylene 40' /:37" 60-1 EiQ S242647"4 

Decachlorobiphenyl 54'/·19' 60·1'iO 

CNC95 188SB00202RE T etrachloro-m-xylene 36' / :33' 60·1'iO S242647"4'RE 

Decachlorobiphenyl 56* I !30· 60·1'iO 

I CNC95 188S800301 T etrachloro-m-xylene 52' / ,19' 60-1 EiO S242647"5 

I Decachlorobiphenyl 61 /53' 60·150 

No Flags 
Applied 

Flagged R-RE 

No Flags 
Applied 

No Flags 
Applied 

Flagged R-RE 

No Flags 
Applied 

CNC9S 188S800302 T etrachloro-rn-xylene 46' /47" 60-1 EiO S242647"6 I No Flags 

I Applied 
Decachlorobiphenyl 53' / :")2' , 60-150 i 

1 __ 
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DATA QUALITY EVALUA liON SUMMArlY 
---~.--~.- ----

ABLE 7 
Surrogat,e, MS/MSD and LCS/LCSD Recoveries Out ul QC Limits: Organochlorine Pesticides/PCBs 
Charleston Naval Complex, Zone E. SWMU 18B. Charleston. SC 

188SBOO:102RE 
-.--~.~, --

Dccachloroblphenyl 58' 1 47' 60-150 

CNC95 188SBOO:IOl MS/SD Alrhil BHC 67' 40 S242647'5 
---------

Hctpachlo l 62' 31 

CNC95 188SBOO:lOl MS/SD Gal1lr1ld -Chlordam.! 67' 40 S242647'5 

4.4 DOE 35' 25 

Arocio! 1016 46' 1 59' i 60-150 

ArocloJ 1260 51' 154' I 60-150 

CNC95 04180-IMI3LCS Alpha-BHC 121' : 22-101 S242647'1,3 

Endnn Ketone 128' I 29-112 

I CNC95 0418P-IMB LCS Entin!1 Ketone 125' : 42-122 S242647'18 

I 

I CNC95 04230-IMIl LCS i Enrlnn Kptone 121' : 29-112 S242647'2, 

i 
TRE,4'RE, 
6'RE 

I I * - out of control limits 
--- - --------_.- -

Initia:1 and Continuing Calibration Criteria 
All initial calibration cnteria and continuing calibration criteria were met, except as noted in 
Table 8 below. 

TABLE' 8 
Initial and Continuing Calibration Criteria Exceptions: Organochlorine Pesticides/PCBs 
Charles/on Naval Complex Zone E. SWMU 188, Charleston, SC 

SGIECD1 -- CCAI 
04/20102,00:20 

23.1 15.2 high -- ---~ -~---+~-~ ---

En(jrln Ketone 196/6.7 high 

: Heptachlor 
--~~-+--~ - -~---: 

3.9/20.1 high 
.---i--~ 

~ Lnrlnn Aldehyde 22611 j.7 high 
-~-----+~~--

Methoxychlor 18.6/0.3 high 

--------

SWMU 188ApPENOIXBDVSUMMA;-;; 'I)f 2 il" 11 

S242647'j, 3-6,18 

--~---~~ 

Oetects-J 
non-detect-; 
UJ 

Detects-,) 
non-detect<, 
UJ 

---i 
Detects-J ! 

No Flags 
Applied (EB) 

Detects-J 



DATA OUALITY EVALUATION SUMMARY 

TABLE 8 
Initial and Continuing Calibra'ion Criteria Exceptions: Organochlorine PEIsticides/PCBs 
Charleston Naval Complex, Zone E, SWMU 188, Charieston, SC 

Endrin Ketone 21.7186 high 

Heptachlor 0.9122.6 high 
----+----------------_. 

SGIECD1 - CCAL- Endrin Aldehyde 26.9114.7 high S24:'647'2, 3'RE, 4'RE, 6'RE 
04124102, 11 :OS 

Methoxychlor 1S.7 high 1 :l.9Iow 

SGIECD1 - CCAL- Endrin Ketone 21.2 1 1 CIA 11igh S24:'647'2, 3'RE, 4'RE, 6'RE 
04124102, 11:0S 

SGIECD1 - CCAL- 4,4'-DDD 21.3119.0high S24:)647'2, 3'RE, 4'RE, 6'RE 
04124102, 17:59 

Endrin Aldehyde 16.1117.8 high 

Endosulfan Sulfate 1S.6 / 8.6 high 

Endrin KI3tone 26.7111'.7 high 

Delta-llHC 14.8 116.1 high 

Endosulfan II 14.81 18.8 high 

Flags were applied to the compOlmds in the associated samples in the following manner: 

• When the percent difference (%0) was low in the continuin:; calibration standards, 
detected compounds were flagged 'T' and non-detected compounds were flagged "Uj", 
as estimatE,d. 

• When the percent difference was high, detected compound" were flag:;ed "j", as 
estimated. Non-detected compOlmds were not flagged. 
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DATA QUALITY EVALUATION SUMMARY 

Second Column Confirmation 

The second cohllnn l'ol1firll1tlll0l1 percent differeIlce (,>:)D) for sornc detected pararneters, 
exceeded the 40 'j,,[) erIll'na Those results were ilagged "j", as estimated. The laboratory 
reported the lower of the two concentrations. The individual samples and specific 
compounds that wen' I Llgged are listed in Table <) below. 

TABLE 9 
Second Column Confirmation out of Criteria Organochlorine Pesticides/PCBs 
Charleston Naval Complex, Zone E, SWMU 188, Charleston, SC 

1885B00302RE I H"nt.Ad,lnr Epoxide 

1885B00102 

CNC9S ,188SB00302RE 4,4' -DOE 

NC9'> 1885B00102 5242641'2 
t ______ _ 

-------

SWMU laC! ApPENDIX B DV SUMMAf," 1 '!F 2 ~J(' 13 
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DATA OUALI ry lVALIJATION SUMMARY 

Inorganic Parameters 

Quality Control Review 
The following list represents the QA/QC measures that are typicaLy reviewed during the 
data quality evaluation procedure for inorganic parameters. 

• Holding Times - The holding times are evaluated to verify thai samples were extracted 
and analyzed within holding times. 

• Blank samples- Sample preparation, initial calibration blanksi continuing calibration 
blanks, and equipment blanks were provided for this project. Blank samples enable the 
reviewer to determine if an analyte may be attributed to sanpling or laboratory 
procedures, rather than environmental contamination from site activities. 

• Lab Control Sample (LCS) - This sample is a "controlled matri,", in which target 
parameters have been added prior to digestion/analysis. TIle recoveries serve as a 
monitor of the overall performance of each step during the analysis, including sample 
prepara tion. 

• Field Duplicate Samples -111ese samples are collected to detennine precision between 
a native and its duplicate. This information can only be determined when target 
compOLmds are detected. 

• Pre/Post Digestion Spike (MSIMSD) - Spike recovery is med to evaluate potential 
matrix interferences, as well as accuracy. Precision information is also determined by 
calculating the reproducibility behveen the recoveries of each spiked parameter. 

• ICP Interference Check Sample - Thi:; sample veriiies the lab's interelement Jnd 
background correction factors. 

• Initial Calibration Verification - This parameter ensures that the instrument is capable 
of producing acceptable quantitative data for the target analyte list to be measured. 

• Continuing Calibration Verification -- This one-point, mid·-range parameter establishes 
that the initial calibration is still valid by checking the performance of the instnm1ent on 
a continual basis. 

• ICP Serial Dilution·- The serial dilution of samples quantitated by IC!' determines 
whether or not significant physical or chemical interferences eXist due to the sample 
matrix. 

S-W-M-U-I-S-S A-P-PE-N~DIX BD~v~su~MM-AF-{y--· I-O-F -2.DOC------ ---------,4-------



DATA QUALITY EVALUATION SUMMARY 

Metals Analyses 
The QA/QC pardIl1l'tl'I' tor the Mel,Iis analyses for all of the samples were withm 
acceptable control llT1llh, i.'Xl'l'pt as noted below 

Blanks 
The Metals targl'i p,rraIl1l'ters detected in blank samples are listed in Table 10. 

TABLE to 
Blank Contamination: Metals 
Charleston Naval Complex, Zone E. SWMU 188, Charleslon, SC 

IS24.2647'18 
','-- ---11

----
'188EB001M1 FB , NC9S 

, 

1 

Thallium 

Vanadium 

Calciunl 

'Iron 

ICoppel 

iZinc 
l 

If a target parameter was reported in a field sample, and the concentration was below the 
level determined to be due to blank contamination (5 times the concentration in the 
associated QC blank samples), il was flagged as "U", not detected. Initial and continuing 
calibration blanks \-vert=' also t'valuated for p()ssil)lc contalnination. 

The results qualifIed due to blank contamination are listed in Attachment 1. 
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Recoveries - Surrogate, MS/MSD and LCS 
All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSDI, and Laboratory Control 
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in 
Table 11 below 

TABLE 11 
MS/MSD Recoveries Out of QC limits'. Metals 
Charleston Naval Complex, Zone E, SWMU 188, Charleston, SC 

CNC95 188SB00301 MS/MSD Antimony 52* / 53* 80-120 CNC95 -Ali Detects-J, non-
detects-UJ 

Magnesium 30* / -19* 80-120 CNC95 -Ali Detects-J, non-
detects-UJ 

Manganese 123' I 84 80-120 CNC95 - Ali Detects-J 

Copper 100/1;'2' 80-120 CNC95 - Ali Detects-J 

Sodium 181/77' 80-120 CNC95 - Ali Detects-J, non-
detects-UJ 

. -.~-.----... 

Mercury 78' ,. 89 80-120 : CNC95 - Ali Detects-J, non-
detects-UJ 

-----.--

* • out of control limits 

General Chemistry Analyses 
The QA/QC parameters for the Ceneral Chemistry analyses for all ,A the samples were 
within acceptable control limits . 
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Rejected Data 
The majority of rejl'ckd data "ere aosociated with fe-runs and dilutions (you can only have 
a single valid result per parameter per sample). I lowever, there were selected results for 
was 2-Chloroethyl \"In,-I ether qualified as "R", rl'Jccted, due to associated QC parameters 
out of criteria. Thi, compound is very reactive and is not detected under acidic conditions, 
such as those used In Im'serv,)t;on of field sampks. The rejected data are summarized in 
Table 12 belclV.'. 

TAEH 12 
Data Qualification Summar( Rejecteci Data 
Charleston Naval Complex, Zone E, SWMU 188. Charleston, SC 

CNC95 S242647'2 188S800102 N VOA 2-Chloroethyl vinyl ether 10 uglk9 UJ 10 

CNC95 S242647'3 188S800201 N VOA ' 2-Chloroethyl vinyl ether 97 uglkg UJ 9.7 

CNC95 S242647'4 188S800202 N VOA 2-Chloroethyl vinyl ether 10 uglkg UJ 10 

, S242647'5 188S800301 N VOA 2-Chloroethyl vinyl ether 10 uglkg UJ 10 

;CNC95 S242647'6 188S800302 N VOA 2-Chloroethyl vinyl ether 12 uglkg UJ 12 

iCNC95 S242647'3 188S8002U1 11 PEST ALDRIN 15 uglkg U 15 

i CNC95 S242647'3 188S800201 1, PEST ALPHA 8HC 1.5 uglkg U 1.5 
c· 
I CNC95 , S242647'3 188S800201 N PEST ALPHA-CHLORDANE 15 uglkg U 1.5 
r- --

lCNc95 S242641'3 188S800201 N PEST 8ETA 8HC 1.5 uglkg U 1.5 

I 
~ CNC95 S242647'3 188S800201 'J PEST 
I 

Chlordane 15 uglkg U 15 
, 
I CNC9S S242'647*3 ,1888600201 N PEST DELTA 8HC 1.5 uglkg U 1.5 

; CNC95 S242641'3 188S800201 'I PEST 
~-

DIELDRIN 2.8 uglkg U 2.8 

'CNC95 82421347'3 188S800201 'I PEST ,ENDOSULFANI 1.5 uglkg U 1.5 

;CNC95 82421347'3 188S800201 ~ f'ESl ENDOSULFAN 11 2.8 uglkg U 2.8 

, CNC95 82421347'3 1 ,88S80020 1 N PEST ENDOSULFAN SULFATE 2.8 uglkg U 2.8 

CNC95 82421347'3 1-38S800201 N PES-T ENDRIN 2,8 uglkg U 2.8 

CNC95 8242647'3 188S800201 N PEST ENDRIN ALDEHYDE 2.8 uglkg U 2.8 

, CNC95 82421)47'3 1 88S80020 I r\; PEST ENDRIN KETONE 2.8 lIg1kg U 2.8 

'CNC95 8242647'3 1I38S80020 I I, PEST GAMMA 8HC (LINDANE) 1,5 uglkg U 1.5 

CNC95 S242G41'3 1138S8002ol 'I Pf-S! GAMMA·CHLORDANE 15 uglkg U 1.5 

8242647'3 1138S80020 I N Pr~ST HEPTACHLOR 1.5 lIg1kg U 15 

~~-.~~------
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R B~, 

R 8;:. 

R B~-, 

R RS MS 

R B;:, 

R m 

R RI 

R At 

R At 

R RI 

R RI 

R RI 

R RI 

R RI 

R HI 

R RI 

R HI 

R HI 

R HI 

R RI 

R PI 



TABLE 12 
Data Qualification Summary: Rejected Data 
Charleston Naval Complex, Zone E, SWMU 188, Charleston, SC 

~CNC95 S242647'3 

'CNC95 S242641'3 

1~t-IC95 S242647'3 

[CNC95 _S24264T3 . 

I CNC95 S242641'3 

188SB00201 N 

188SB00201 N 

188SB0020'1 N 

, 188SB0020'1 N 

188SB0020'1 N 

CNC95 : S242641'4'RE ; 188SB00202RE, LR 

CNC95 : S242647"4"RE : 188SB00202RE LR 
--- -~-1--· -------~--- -~-. 

CNC95 S242647'4'RE 188SB00202RE LR 

CNC95 'S242647'4'RE 188SB0020:'RE LR 

i CNC95: S242647"4"RE 188SB0020:'RE 
1- ... ,---
i CNC95 'S242647'4'RE 188SB0020:'RE 

I~NC95' S242647'4'RE 188SB0020:'RE 

r~NC95 ,S242641'4'RE 188SB0020:'RE 
f-
iCNC95 S242647'4'RE 188SB0020:'RE 

~NC95 S242647"4"RE 188SB0020:'RE 

I CNC95 S242647'4'RE 188SB0020:'RE 

[cNC95 . S242647'4'RE 188SB0020:'RE: 

I CNC95 'S242641'4'RE 188SB0020:'RE 

CNC95 'S242647'4'RE 188SB0020:'RE 

CNC95 ,S242647'4'RE 188SB0020:'RE 

CNC95 ,S242641'4'RE 188SB00202RE 

CNC95 : S242647'4'RE 188SB0020:'RE 
I - --

Pc~~:; 
S242647'4'RE 188SB00202RE 

S242647'4'RE 188SB0020:'RE 
,---
~CNC95 ,S242647'4'RE 188SB0020:'RE 

i CNC95 S242647'4'RE 188SB0020:'RE 
,-
! CNC95 S242647'4'RE 188SB0020:'RE 

CNC95 S242641'6'RE 188SB0030:'RE 

CNC95 S242647'6'RE 188SB0030:'RE 

LR 

LR 

LR 

LR 

LR 

LFt 

LR 

LR 

LR 

LF: 

LR 

LR 

LR 

LR 

LF: 

LR 

LF: 

LFI 

LFI 

LR 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 
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METHOXYCHLOR 

p,p'-DDD 

p,p'-DDE 

, p,p'-DDT 

TOXAPHENE 

RE ALDRIN 

RE ALPHA BHC 

RE ALPHA-CHLORDANE 

RE BETA BHC 

2.H 

1." 

1.', 

RE Chlordane 1,:\ 

RE DELTA BHe: 

RE : DIELDRIN 2' 

RE ,ENDOSULFAN I 1·: 

RE : ENDOSULFAN II 2;' 

RE ENDOSULFAN SULFATE, 2; 
i 

RE 'ENDRIN 2.;' 

RE i ENDRIN ALDEHYDE 2:' 

RE EN ORIN KETONE 2,' 

RE GAMMA BHC (LINDANE)! 1: 

RE GAMMA-CHLORDANE 

RE HEPTACHLOR 

RE HEPTACHLOR EPOXIDE: I.:, 

RE METHOXYCHLOR 

RE p,p'-DDD 

RE p,p'-DDE 

RE : p,p'-DDT 

RE ;TOXAPHENE 

RE 'ALDRIN 

RE ' ALPHA BHC 

18 

II 

2. ;' 

2. " 

1, 

1 " 
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ugJkg 

ugJkg 

ugJkg 

ugJkg 

ugJkg 

ugJkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

uglkg 

ugJkg 

ug;kg 

uQlkg 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

U 

15 

2.8 

2_8 

:::'.8 

93 

1.4 

1.4 

1.4 

1.4 

14 

14 

2.7 

1.4 

2.7 

2.7 

2.7 

2.7 

1.4 

1.4 

1.4 

1.4 

14 

'2.7 

2.7 

2.7 

90 

1.5 

1.5 

R RE 

R RE 

R RE 

R RE 

R RE 

R RE 

R RE 

R RE 

R RE 

R RE 

R RE 

R 

R 

R RE 

R RE 

R RE 

R RE 

R RE 

R RE 

R RE 

p RE 

R RE 

R RE 

R RE 

R RE 

R RE 

R RE 

F: RE 

R 



12 
Dala Qualification SummalY: Rejected Datd 
Charles/on Naval Complex, Zone E, SWMU 188, Charleslon, SC 

i CNC95 S24;'64T6'RE188SB00302RE 

: CNC95 'S24;'64T6'REI88SB00302RE 

I CNC95 . S24;'64T6'RE 'I 88SB00302RE 

I~NC95 S2;;'64T6'R~ '188SB00302RE I . i ..... . 

iCNC95 'S24;'64T6'RE '188SB00302RE 

r CNC95 S24,~64T6'RE 188SB00302RE 

fCNC95 . S24,64T6'RE .188SB00302RE 
~ .... : 
! CNC95 S24,64T6'RE 188SB00302RE 

i CNC95 S24264T6'RE 188SB00302RE 

i 
~ CNC95 S24264T6'RE '188SB00302RE 

!CNC95 S24264T6'RE 188SB00302RE 

S24264T6'RE 188SB00302RE 

CNC95 S242647'6'RE 188SB00302RE 

CNC95 S242647'6'RE 188SB00302RE 

· CNC95 S24264T6'RE 188SB00302RE 

,CNC95 S242647'6'RE 188SB00302RE 
~ --

· CNC95 S24264T6'RE 188SB00302RE 

· CNC95 S24264T6'RE 188SB00302RE 

CNC95 S24254T6'RE 188SB00302RE 

: CNC95 S2421541'3 

i CNC95 S2421347'3 

i CNC9S S2421347'3 

I CNC95 S242647'3 

'CNC95 S242G47'3 

: CNC9S S242647*3 

i CNC95 S24~~t347*3 

188SB00201 

188SB00201 

188SB00201 

1 >38SB0020 1 

188SB00201 

188SB0020 I 

1138SB00201 

CNC95 S242G4T4'RE 11l8SB0020;,RE 

CNC95 S242G47'4'RE 11l8SB00202RE 

S242G47'4 'RE 11l8SB0020;'RE 

Ln 

LR 

IR 

IR 

IR 

LR 

IR 

LR 

LR 

IR 

LR 

LR 

LR 

IR 

LR 

LR 

IR 

IR 

N 

LH 

LH 

I~ 
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PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PEST 

PCB 

PCB 

PCB 

t-lCB 

PCB 

PCB 

PCB 

PCB 

RE BETA BHC 

RE Chlordane 

RE DELTA BHC 

RE . DIELDRIN 

RE ENDOSULFAN I 

RE : ENDOSULFAN II 

RE : ENDOSULFAN SULFATE 

RE ENDRIN 

RE ENDRIN ALDEHYDE 

RE ENDRIN KETONE 

RE GAMMA BHC (LINDANE) 

1.5 

15 

1.5 

2.8 

1.5 

2.8 

2.8 

28 

2.8 

28 

15 

RE GAMMA·CHLORDANE 15 

RE HEPTACHLOR 1.5 

RE HEPTACHLOR EPOXIDE 0.14 

RE METHOXYCHLOR 15 
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uglkg 

uglkg 

U 

U 

uglkg U 

uglkg U 

uglkg. U 

uglkg U 

uglkg U 
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DATA QUALITY EVALUATION SUMMARY 

TABLE 12 

Data Qualification Summary: Rejected Data 
Charleston Naval Complex, Zone E, SWMU 13S. Charleston. SC 

CNC95 S242647'4'RE 188SB00202RE LR PCB RE AROCHLOR 1248 3h ug/kg U 36 R RE 

CNC95 S24264T4'RE 188SB0020,~RE LR PCB RE AROCHLOR 1254 7:; ug/kg U 73 R RE 

CNC95 S242647'4'RE 188SB00202RE LR PCB RE AROCHLOR 1260 7:'l ug/kg U 73 R RE 

CNC95 S24264T6'RE 188SB00302RE ; LR PCB RE AROCHLOR 1016 3'" ug/kg U 37 R RE 

CNC95 , S242647'6'RE '188SB0030,~RE LR PCB RE . AROCHLOR 1221 3-' ug/kg U 37 R RE 
.. -.~.~. ----- -i ----

CNC95 ; S24264T6'RE LR PCB RE AROCHLOR 1232 3.' ug/kg U 37 R RE 
- - - - --- --- t 

CNC95 : S242647'6'RE LR PCB RE . AROCHLOR 1242 3" i ug/kg U 37 R RE 
-- '- --- ------------ -----~---,--~--

CNC95 S242647'6'RE 188SB00302RE : LR PCB RE AROCHLOR 1248 3.' ug/kg U 37 R RE 

CNC95 S242647'6'RE 188SB0030,'RE LR PCB RE AROCHLOR 1254 71" .. , ug/kg U 75 R RE 

ICNC95 S242647'6'RE 188SB0030,~RE ' LR PCB RE AROCHLOR 1260 7!,i ug/kg U 75 R RE 

SWMU 188 ApPENDIX B DV SUMMARY . 1 OF 2 DOC 
--20"---------'--~-~ ---------.-.--------



DATA QUALITY EVALUATION SUMMARY 

Conclusion 
A review of t11l' dn,llytlc"l d,lta submitted regarding the investigation of Zone E, SWMU 188, 
at the Charleston Navdl (Oll1piex, Charleston, South Carolina by CII2M IIILL has been 
completed, An oWfalll'valu,llion of the data indicates that the sample handling, shipment, 
and analytical procedures h,,,'" [wcn adequately completed, and that the analytical results 
should be considl'll'd L"ahk ,h qualified, 

The analytical data had Imnor QC concerns as indicated above, However, with the 
exception of the fl'!"ckd dat,' for 2-Chloroethyl v'inyl ether, it did not affect data usability 
for those specific fl'"I1h 

The validation revll'" dcmonstrated that the analytical systems were generally in control 
and the data results can be us('d in the decision making process, 

SWMU 18B ApPENDIX B DV StJMf..JAH. :. _1~ 2 D( ~ 
-------21--
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AppendixD 



Response to SCDHEC Comments 
SWMU 188 RFI Report Addendum, Revision 0, dated July 2002 

Charleston Naval Complex, North Charleston, SC 

Comment Prepared by Gilbert Rennhack. SCDHEC 

Reference Section 5.0: 
The average concentration of TCE slightly exceeds the generic SSL (DAF=l). Please calculate 
the site specific SSL as rationale to eliminate TCE as a COpe. 

CH2M.Jones Response: 
Site-specific SSLs will be calculated for TCE in soils considering both the unpaved and paved 
scenarios. Section 5.0 of the RFI Report Addendum will be revised accordingly, based on the 
results of the site-specific SSL calculations. 

Comment Prepared by Monsour Malik, SCDHEC 

General Comment: 
There are no site or downgradient monitoring wells. The nearest upgradient monitoring 
wells to SWMU 188 are AOC 583 wells (E583GWOOl, E583GW002, 2D, and E583GW003). 
They show no contaminants of concern above MCL. 

Trichloroethene (TCE) was detected in surface soil below the SSL. TCE was detected in one 
subsurface soil above the SSL of 3 :g/Kg at DAF of 1.00. Based upon soil data presented so 
far, the Division of Hydrogeology agrees that a groundwater investigation is not required. 
As a Zone E site, SWUM 188 lies within the Land Use Control (LUC) area zoned for future 
industrial use. 

The Division of Hydrogeology concurs that the evaluation of the nature and extent of 
contaminants at SWMU 188 has been completed. 

CH2M.Jones Response: 
We concur. 
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